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ISO 9001 

ChrtsWUto 
Machinery Heatth Analyst 

ERMfsonProcMS 
Managenienl 

Machinery Health Services 
B35 Innovation 

Drtve 
Knoxvllle TN 37932 

T (865) 250-3533 
F (865) 216-1736 

Chrtotophflf.WUto@Emersonprocess.aam 

December 15,2004 

Hawaii Electric and Light Company 
Attn: p a n V. Giovanni 
54 Halckauik Street 
Hilo, HI 96720 

RE: Machinery Healtii Report 

Dear Mr. Giovanni, 

Emerson's Machinery Health Services are available to enhance your existing program. As 
requested, a vibration survey was conducted at your facility on December 13-15, 2004. The 
attached report is intended to inform you of any significant machinery problems or current 
machine condition identified during the analysis of the data for your plant. The items listed 
in this report have been given a priority of 1 through 6. These priorities are defined on page 
two of this rcpwrt. 

As a global leader in providing advanced plant Machinery Health Management, Emerson's 
dedicated professionals are committed to providing the expertise, processes, and 
technologies to ensure your satisfaction and deliver machinery availability and optimum asset 
performance. The next scheduled visit to your plant will be January 14-17, 2005. 

If you have any questions conceming any ofthe information contained in this report, please 
contact me at (865)250-3533. We look forward to working with you again in the future and 
adding world class technologies to your Machinery Health Management program. 

Sincerely, 
Chris Wills 
Machinery Health Analyst 

mailto:Chrtotophflf.WUto@Emersonprocess.aam
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MACHINE PRIORITY SUMMARY 

CONDmON ALARM KEY 

Priority 1 

Priority 2 

Priority 3 

MACHINE SUMMARY 

Eniergency 

High 

Immediate action required 

Repair at earliest opportunity 

Medium ^^3>^ Schedule for repair 

ACTION REQUIRED 

Continue operation may result in 
machinery damage or persormel 
injury. IMMEDIATE ACTION 
REQUIRED. 
Machinery is in advanced stages 
of failure. Failure is imminent if 
use is prolonged. REPAIR AT 
EARUEST OPPORTUNITY, 
Fault is present requires attention; 
however, levels do not require 
inunediflte attention. 
SCHEDULE FOR REPAIR. 

Priority 4 

Priority 5 

Priority 6 

Low 
Preventive maintenance 
initiated 

Preventive nvaintcnance should 
be performed to increase 
machinery reliability. ^ 

Watch 
No immediate action 
required (Informational 
purposes only) 

Low level event has been noticed 
on this machine. N O 
IMMEDIATE ACTION 
REQUIRED. 
INFORMATIONAL 
PURPOSES ONLY. 

Repair/ OK ^ ^ H Informational purposes only 
Machine repaired. PROVIDED 
FOR INFORMATION 
PURPOSES ONLY. 

Not Running Not Tested 
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Shlpmin Plant 3 
Circulaiini^ Pump Motor A 
Circulating Pump A 
Cinilatinn pump Motor B 
CirculatinB Pump B 
Condenuie Pump A 
Condensate Pump B 
FD/ID Fan Motor 
ID Fan 
FDFra 
Air Preheater Motor A 
Air Preheater Motor B 
Evaporator Pump A 
Evaporator Pump B 
Feed Water Pump Motor A 
Feed Water Pump A 
Feed Water Pump Motor B 
Feed Water Pump B 
Fuel Oil Pump A 
Fuel Oil PuRtP B 
Fuel Oil CD Pump 
Service Water Pump A 
Service Water Pump B 
Joy Air Cotnpresaor Motor 
Joy Air Compraior 
Standbv Air Compresior Molor 
Standby Air Comptcsior 
Bearini; Cooling Water Pump 3 
Water Treatmenl Sump Pump 

SH3CIRMTRA 
SH3C1RPMPA 
SH3CIRMTRB 
SH3CIRPMPB 
SH3CNDPMPA 
SH3CNDPMPB 
SH3FDIDMTR 
SH3IDFAN 
SH3FDFAN 
SH3APHMTRA 
SH3APHMTRB 
SH3EVPPMPA 
SH3EVPPMPB 
SH3FWSMTRA 
SH3FWSPMPA 
SH3FWSMTRB 
SH3FWSPMPB 
SH3FOSPMPA 
SH3F0SPMPB 
SH3FOCDPMP 
SH3SVCPMPA 
SH3SVCPMPB 
SHAIRJOYMT 
SHAIRJOYAC 
SHA1R#4MTR 
SHAIRMAC 
SH4BCWPMP3 
SHWTSUMPMP 

NR 
NR 
NR 
NR 
NR 

1 
NR 
NR 
NR 
NR 
NR 
NR 

Bl 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

Legend 
Priority 1 - Emernency 
Prioritv 2 - HiRh Alarm 
Prioritv 3 - Alann 
Priority 4 - Low Alarm 
Priority 5 - Watch Lisl 
Priority 6 - Machine OK 
Not Runnins At Time of Inspection 
Nol Tested al Time or Inspection 

• 
^n 

4 

1 
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EMERSON. 
ftsoeu itanagvnMt 

Sblpman PUnt 4 
CirculatinR Pump Motor A 
CirculattnR Pump A 
CiruladnK Pump Motor B 
CirculatinK f^unp B 
Condensate PumpA 
Condensate Pump B 
FD/ID Fan Motor 
ID Fan 
FDFan 
Air Preheater Motor A 
Air Preheater Motor B 
Evaporator Pump A 
Evaporator Pump B 
Feed Water Pump Motor A 
Feed Water Pump A 
Feed Water Pump Motor B 
Feed Water Pump B 
Fuel Oil Pump A 
Fuel Oil Pump B 
Fuel Oil CD Pump 
Service Water Pump A 
Service Water Pump B 
BearinR Coolinft Water Pump 4 

SH4CIRMTRA 
SH4CIRPMPA 
SH4C1RMTRB 
SH4CIRPMPB 
SH4CNDPMPA 
SH4CNDPMPB 
SH4FDIDMTR 
SH4IDFAN 
SH4FDFAN 
SH4APHMTRA 
SH4APHMTRB 
SH4EVPPMPA 
SH4EVPPMPB 
SH4FWSMTRA 
SH4FWSPMPA 
SH4FWSMTRB 
SH4FWSPMPB 
SH4F0SPMPA 
SH4FOSPMPB 
SH4FOCDPMP 
SH4SVCPMPA 
SH4SVCPMPB 
SH4BCWPMP4 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Legend 
Priority 1 - Ementency 
Priority 2 - High Alarm 
Priority 3 • Alarm 
Priority 4 . Low Alarm 
Priority 5 • Watch List 
Priority 6 • Machine OK 
Nol Running at Time of Inspectioii, 
Not Tested at Time of Inspection 
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EMERSON. 
nimess MaMgcoMit 

Hill Plant 5 
CirculatinR Pump Molor 5-A 
CirculatinR Pump 5-A 
CirculatinR Pump Motor S-B 
Circulalinft Pump 5-B 
CirculatinR Pump Motor 5-C 
CirculatinR Pump S-C 
Service Ab Commesior Motor 
Service Aii Comprewor 
Inst Ail Compmior Motor 
Instrument Air Compressor 
Condensate Pump Motor A 
Condensate Pump A 
Condensate Pump Motor B 
Condensate Pump B 
Condensate Transfer Pump Mtr 
Condensate Transfer Pump 
FDFan Motor 
FDFan 
Evai>orator Pump 
Feed Waler Pump Motor 5A 
Feed Water Pump SA 
Feed Wotcr Pump Motor 5B 
Feed Water Pump 5B 
Secondary Fuel Pump A 
Secondary Fuel Pump B 
Service Water Pump Motor A 
Service Waler Pump A 
Service Water Pump Motor B 
Service Water Pump B 
NR6 Primary Fuel Oil Pump 
NR5 Primary Fuel Oil Pump A 
NR5 Primarv Fuel Oi! Pump B 
Aux Stm Lube Oil Pmp Turbine 
TuminR Gear Oil Pump 

HSCIRCMTRA 
H5CIRCPMPA 
HSCIRCMTRB 
HSCIRCPMPB 
H5C1RCMTRC 
HSCIRCPMPC 
H5CASACMTR 
HSAIRSAC 
H5CAIACMTR 
H5AIRIAC 
H5CNDMTRA 
HSCNDPMPA 
HSCNDMTRB 
HSCNDPMPB 
H5CNDTPMTR 
H5CNDTFPMP 
H5DFFDMTR 

• I 
1 
NR 
NR 
NR 
NR 
NR 
NR 
3 
3, 

NR 
NR 

n HSDFFDFAN M i 
HSEVAPPMP 
HSFSFWMTRA 
HSFSFWPMPA 
HSFSFWMTRB 
HSFSFWPMPB 
HSSECFPMPA 
H5SECFPMPB 
HSSVCWMTRA 
HSSVCWPMPA 
HSSVCWMTRB 
H5SVCWPMPB 
HF0PR1PMP6 
HFOPRIPMPA 
HFOPRIPMPB 
H5ASL0PTRB 

NR 
NR 
NR 
Mi 

n ' NR 

NR 
NR 
NR 
NR 
NR 

tn 
m 

HSTGOILPMP ^ 1 

Excessive pump bearins wear 
Excessive pump bearine wear 

Legend 
Priority I - Emergency 
Priority 2 • High Alarm 
Prioritv 3 - Alarm 
Priority 4 - Low Alarm 
Priority S - Watch List 
Priority 6 - Machine OK 
Not Running al Time of Inspection 
Not Tested at Time of Inspection 

• 
^n 

4 

^ 
NR 

SI 
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Circulating Pump Motor 6-A 
Circul&ttnit Pump 6-A 
Circulating Pump Motor 6.B 
CirculatinR Pump 6-B 
Circulating Pump Motor 6-C 
Circulating Pump 6-C 
Circulating Pump Motor 6-D 
Circulating Pump 6-D 
Service Air Compressor Motor 
Service Air Compressor 
InstrumenI Air Comi>rsr Motor 
InslTuinenl Air Compressor 
IR Air Compressor Motor 
IR Air Compressor 
IR Air Compressor Clns Fan 
LP Healer Drip Pump 
Condensate Pump Motor A 
Condensate Pump A 
Coixlcnsate Pump Motor B 
Condensate Pump B 
FD Fan High Speed Motor 
FDFan 
FD Fan Low Speed Motor 
Evaporator Pump A 
Evaporator Pump B 
Feed Water Pump Mtî  A 
Feed Water Pump 6A 
Feed Woter Pump Mtr B 
Feed Water Pump 6B 
Secondary Fuel Oil Pimip A 
Secondary Fuel Oil Pump B 
Reblr Cond Drain Tank pump A 
Reblr Cond Drain Tank Pump B 
Service Waler Pump A 
Service Water Pump B 
Gland Seal Pump 
DC Lube Oil Pump 
Turning Gear Lube Oil Pump 
Aux Lube Oil Pump 

H6CIRCMTRA 
H6C1RCPMPA 
H6CIRCMTRB 
H6CIRCPMPB 

R 9PI 
NR 
NR 

H6C1RCMTRC H H 
H6C1RCPMPC E H 
H6CIRCMTRD w U 
H6C1RCPMPD I M 
H6AIRSAMTR WM 
H6AIRSAC i y i 
H6A1RIAMTR MB 
H6AIRIAC 
H6A1RIRMTR 
H6AIRIRAC 
HfiAIRIRCF i 
H6LHTRDPMP t O i 
H6CNDMTRA l | l | 
H6CNDPMPA JHiJ 
H6CNDMTRB 
H6CNDPMPB 
H6DFDHSMTR 
H6FDFAN 
H6DFDLSMTR 
H6EVPPMPA 
H6EVPPMPB 
H6FWBFMTRA 
H6FWBFPMPA 
H6FWBFMTRB 
H6FWBFPMPB 
H6SFOPMPA 
H6SFOPMPB 
H6CNDDTKPA 
H6CNDDTKPB 
H6SVCWPMPA 
H6SVCWPMPB 
H6GLSLPMP 
H6DCL0PMP 
H6TGL0PMP 
H6SAL0PMP 

NR 
NR 

3 

UPV 
NR 
NR 

^ 
^ 
NR 

NR 

N ^ 

Pump bearing defects 

Pump bearing defects 

LcRcnd 
Prioritv 1 • Emergency 
Priority 2 • High Alarm 
Prioritv 3 - Alarm 
Prioritv 4 - Low Alarm 
Priority S - Wotrii List 
Prioritv 6 - Machine OK 
Nol Running at Time of Inspection 
Nol Tested at Time of Inspection 

• 
3 
4 

IJEUI 
pn 
NR 

Bu 
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Circ Water Pump Motor A 
Circ Water Pump Motor B 
Circ Wsier Pump Motor C 
Plant Ail Compresiot MoWr A 
Plant Air Compresior A 
Plani Air Compresior Molor B 
PlanI Air Compreuor B 
Cond Drain Io MU Tank Pump 
Cond Make-up Pump Motor A 
Cond Make-up Pump A 
Cond Make-up Pump Motor B 
Cood Make-up Pump B 
Condcniaie Pump Motor A 
CondcBiate Pump A 
Condensate Puntp Motor B 
Condenaaie Pump B 
DieacI Oil Pump A 
Diesel Oil Pump B 
IP High Speed Molor 
IDFBD 
ID Low Speed Motor 
FD HIKH Speed Motor 
FDFan 
FD Low Speed Motor 
Feed Witer Pump Motor A 
Feed Water Pump A 
Feed Water Pump Motor B 
Feed Water Pump B 
Fuel Oil Tranifcr Pump 
Fuel Oil Unlouliiiit Pump 
Fuel Oil Pump A 
Fuel Git Pump B 
DC Bearinjt Oil Pump 
Vapor ExtiKtian Pump 
Lube Oil Pump A 
Lube Oil Pump B 
Service Water Pump A 
Service Water Pump B 
HP Water Pump 
Ptusb Pump 
County Water Papaya Pump A 
County Water Papaya Pump B 
Hydraulic Pump Motor A 
Hydraulic Pump A 
Hydraulic Pump Molor B 
Hydraulic Pump B 
Sump Pump 

PUCWPMTTIA 
PUCWPMTRfl 
PUCWPMTRC 
PUAIRMTRA 
PUAIRCOMPA 
PUAIRMTRB 
PUAIRCOMPB 
PUCDNTltPMP 
PUCDMUMTRA 
PUCDMUPMPA 
PUCDMIJMTRB 
PUCDSflJPMPB 
PUCONDMTRA 
PUCONDPMPA 
PUCONDMTRB 
PUCONDPMPB 
PUDFOPMPA 
PUDFOPMPB 
PUIDHSMTR 
PUDFIDFAN 
PUIDLSMTR 
PUFDHSMTR 
PUDPFDFAN 
PUFDLSMTR 
PUFSFWMTRA 
Pl/FSFWPMPA 
PUFSFWMTRB 
PUFSFWPMPB 
PUFOFWDPMP 
PUFOSULPMP 
PUFOFOPMPA 
PUFOFOPMPB 
PUDCBRGPMP 
PUVPREXPMP 
PULOSPMPA 
PULOSPMPB 
PUSVCWPMPA 
PUSVCWPMPB 
PUSVCHPPMP 
PUSVCFLPMP 
PUSCCWPMPA 
PUSCCWPMPB 
PUHYDPMTRA 
PUHYDPMPA 
PUHYDPMTRB 
PUHYDPMPAB 
PUWTSMPPMP 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 1 

Lcfiend 
Priority 1 - Emergency 
Priority 2 - High Alarm 
Priority 3 - Alami 
Priority 4 - Low Alarm 
Prioritv i - Wild) Lilt 
Prioritv 6 - Machine OK 
Not RunninR al Time of Inspection 
Not Tested at Time of Inspocdoo 

• 
3 
•4 

1 
HI 
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Machinery Health Summary Report 
12/15/04 

CHRIS WiaS/300 

Alairhi"'- HSCNDMTRB 
Condensate 
Pump Motor B 

1S-Dec-04 - Imbalance Vlbratkm wnpUtudoa of nsarty 11n/aec ar» prsaont at tha upper end o( 
the motor. This Is most likely the reauH ol axcesatva deerancea In the 
pump beartngs due lo wear. 

RECOMMENDATIONS: 1) The pump needs to be pulled, Inspected. 
andrebuOL 

Alarm. H6EVPPMPA 
Evaporator 
PumpA 

13-Oec.04-Antlfrictkm bearing 
defect 

Beartng axdtamanta am prssent on ttie pump. 

RECOMMENDATIONS: 1) Replece pump beartr>0«-

H6LHTRDPMP 
LP Healer Drip 
Pump 

13-Dec-04 - Antifriction beartng 
defect 

Beartng excitaments are present on ttie pump. 

RECOMMENDATIONS: 1) Continue to monitor for hcreese in 
vibratkxi lovets. 

H6FDFAN FD 
Fan 

13-Dec-04 - Excessive sleeve 
bearirtg clearances 

A high level of vibratton at turning speed along with tha pretence of 
mulUpta tuming speed harmonics In ttta fR Indicate axcaaslva cteerance 
Is present In the tan bearinga. 

RECOMMENDATIONS: 1) Keep a close eye On the overaB level of 
vlt>rstton and the ruimber of turning spaed harmonics. If vtoratkm 
levels Incrosse. the tMarings wtiil heva to be replaced 

EMERSON, 
Process Management 
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Machinery Health Detail Report 
12/15/04 

CHRIS WILLS/300 

Area H5 Hill Plant 5 

Equipment HSCNDMTRB Condensate Pump Motor B 

Problem: 13-Dec-04 > Imbalance 

Urgency: 

K' .^X: 

Explanation: Vibration amplitudes of nearly 1 in/sec are present at the upper end of the motor. This is most llkety the resutt of 
ext»ssive t:learences in the pump tnarings due to wear. 

RECOMMENDATIONS: 1) The pump needs to be pulled, inspected, and rebuilt 

nnuiMisee 

UMP'NM 

Utt: * d f M > i « ^ t i ^ 

. E r s ^ E R S O I S I . 
P r o c e s s I V I a r i a g e t n e n i : 
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Machinery Health Detail Report 
12/15/04 

CHRIS WILLS/300 

Area H6 Hill Plant 6 

Equipment H6EVPPMPA Evaoorator Pump A 

Problem: 13-Dec-04 - Antifriction bearing defect 

Explanation: Bearing excitements are present on the pump. 

RECOMMENDATIONS: 1) Replace pump bearings. 

Urgency: 

1 ^ * . ' 

ummapm**«*uw>^ 

_ E f N / I E R S O f f M . 
Prociess Managennen t 
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Machinery Health Detail Report 
12/15/04 

CHRIS WlLLSraOO 

Urgency: Area H6 Hill Plant 6 

Equipment H6FPFAN FD Fan 

Problem: 13-Dec-04 - Excessive sleeve bearing clearances 

Explanation: A high level of vibration at tuming speed along with the preser>ce of multiple tuming speed harmonics In the fft Indicate 
excessive clearance is present In the fan bearings. 

RECOMMENDATIONS: 1) Keep a close eye on the overall level of vibration and the number of tuming speed 
harmonics. If vibration levels increase, the bearings will have to be replaced 

UMt e H h> M M « I H ^ . 
-«He J» 

_ E r s / I E R . ! S C » r M . 
Process IWIa n a g erne r i t 
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Machinery Health Detail Report__| 
12/15/04 

CHRIS WILLS/300 

Area H6 HIII Plant 6 

Equipment H6LHTRDPMP LP Heater Drip Pump 

Problem: 13-Dec-04-Anti fr ict ion bearing defect 

Explanation: Bearing excitements are present on the pump. 

RECOMMENDATIONS: 1) Continue to monitor for Increase In vibration levels. 

Urgency; 

.HI..UIk«rOie*»if' 

J U L L . JUiiiyUiy 

ts«*«Mfni 

BB'UI 

»e*B«|ui'et' 

0«»«ii*m 

M 1 * 

U « e < | — I M H I I B W I 

'( ' --m m- ^» 

imt • • i*»#(M*i* ta* i 

m. n • '> 

4̂  
.Eis/ iERSora. 
P r o c e s s K / l a n a g e m e n t 
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Joe Potter 
U Q 0001 Senior Machinery Heatth Analyst 

Emerson Process Management 
Machinery Health Servkes 

835 Innovation Drive 
Knoxvllle TN 37932 

T (316) 708-2279 
F (665) 218-1496 

Joe.pottenBemersonprocess.com 

January 13,2006 

Hawaiian Electric Light Company 
Attn: Nonnan Verbanlc 
Maintenance Superintendent 
54 Halekauila St 
Hllo, HI 96721 

RE: Machinery Health Report 

Dear Mr. Verbanlc: 

Emerson's Machinery Health Services are avaiiabie to enhance your existing program. As 
requested, a Vibration survey was conducted at your facility on January 06 - 11, 2006. The 
attached report is intended to inform you of any significant machinery problems or current machine 
conditions identified during the analysis of the data for your plant. The items listed in this report 
have been given a priority of 1 through 5. 

As a global leader in providing advanced ptant Machinery Health Management, Emerson's 
dedicated professionals are committed to providing the expertise, processes, and technolf:>gies to 
ensure your satisfaction and deliver machinery availability and optimum asset performance. The 
next scheduled visit to your plant will be February 10-15, 2006. 

If you have any questions concerning any ofthe information contained in this report, please contact 
me at (316)708-2279. We look forward to working with you again in the future and adding world 
class technologies to your Machinery Health Management program. 

Sincerely, 

Joe Potter 
Senior Machinery Health Analyst 

^ ^^EMERSON, 
Process! Management 

http://Joe.pottenBemersonprocess.com
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TH 

Process l\flanaa€fTmnt: 

Macliinery Health Report 
For Vibration Testing Conducted 

January 06-11,2006 
At 

Hawaii Electric Light Company 
Hilo, Hawaii 

Report Prepared by: 
Joe Potter 

Sr. Machinery Health Analyst 
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. # , Machinery Hea th Report 
EMERSON^ I- / ĉ  
^̂ ^mmmmt Executive Summary 

A vibratton survey was conducted at your facility In Hilo on January 06-11, 
2006. Both Hill units were tested with Puna and Shipman 3 & 4 during this visit. 
The following pages include a summary of the equipment tested and detailed 
descriptions of the identified faults and recommended actions. 

A total of 6 cases were identified where action is required by Hetco, the required 
actions are summarized below. More details about these faults are provided 
later In this report. 

Recommended Actions, sorted by criticailty 

Balancing 
Hill 5 Condensate Pump Motor A - Sent in for routine check with 
balancing rotating components. 

Balancing 
Hill 5 Condensate Pump Motor B - Sent in for routine check with 
balancing rotating components. 

Bearings, Alignment & Balance 
Hill 5 Feed Water Pump 5B - Balancing rotating components and 
confirming alignment between components and replacing motor bearings. 

Lubrication 
Hill 6 IR Air Compressor Motor- Grease Bearings 

Balance 
Shipman 3 Condensate Pump B - Balance rotating components. 

Alignment 
Shipman 4 Feed Water Pump Motor A - Check alignment between 
components to ensure perfonnance. 

If you have any questions regarding this report, please contact Joe Potter at 316-
708-2279 or via e-mail atjoe.potter@emersonprocess.com. 

mailto:atjoe.potter@emersonprocess.com


CA-IR-51 
DOCKET NO. 05-0315 
ATTACHMENT 5b 
PAGE 17 OF 185 

;E I ^E I^O»H^ 
Process fAanAge r r ^ ^ 

Shipman Plant 

Machinery 
Condition 

Health 
Matrix 

Unit 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

• A 

V • 4 .'•••" 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Equipment ID 
Shipman 4 
SH4CIRMTRA 
SH4CIRPMPA 
SH4CIRMTRB 
SH4CIRPMPB 
SH4CNDPMPA 
SH4CNDPMPB 
SH4FDIDMTR 
SH4IDFAN 
SH4FDFAN 
SH4APHMTRA 
SH4APHMTRB 
SH4EVPPMPA 
SH4EVPPMPB 
SH4FWSMTRA 
SH4FWSPMPA 
SH4FWSMTRB 
SH4FWSPMPB 
SCAPH-A 
SCAPHP-A 
SCAPH-B 
SCAPHP-B 
SH4F0SPMPA 
SH4F0SPMPB 
SH4F0CDPMP 
SH4SVCPMPA 
SH4SVCPMPB 
SH4BCWPMP 
SHV\n"SUMPMP 

Description 
Turbine #4 
Circulating Pump Motor A 
Circulating Pump A 
Cirulating Pump Motor B 
Circulating Pump B 
Condensate Pump A 
Condensate Pump B 
FD/ID Fan Motor 
ID Fan 
FDFan 
Air Preheater Motor A 
Air Preheater Motor B 
Evaporator Pump A 
Evaporator Pump B 
Feed Water Pump Motor A ; 
Feed Water Pump A /.;• 
Feed Water Pump Motor B 
Feed Water Pump B 
Drip Pump Motor A 
Drip Pump A 
Drip Pump Motor B 
Drip Pump B 
Fuel Oil Pump A 
Fuel Oil Pump B 
Fuel Oil CD Pump 
Service Water Pump A 
Service Water Pump B 
Bearing Cooling Water Pump 4 
Water Treatment Sump Pump 

.1 ..-*. .Emergency 

2 High Alarm 

[Continue operation may result in machinery damage or personnel Injury. 
Repair at eariiest opportunity - Machinery is in advanced stages of failure. Failure is 
Imminent If use Is prolonged. 
Schedule for repair - Fault is present requires attention; however, levels do not require 
immediate attention. 
Preventive maintenance initiated - Preventive maintenance should be performed to 
increase machinery reliability. 
No immediate action required (Informational purposes only) - Low level event has been 
noticed on this machine. 
No problems identified - Equipment is running at acceptJble levels. 
Not njnning at time of testing. 
Unit pulled out of service or out for replalrs. 
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Process Managemecit^ 

Shipman Plant (Cont) 

Machinery Health 
Condition Matrix 

Unit 
3 
3 
3 
3 
3 
3 

. v3-"-
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 : 
3 
3 
3 
3 
3 
3 

Equipment 10 
Shipman 3 
SH3CIRMTRA 
SH3CIRPMPA 
SH3CIRMTRB 
SH3CIRPMPB 
SH3CNDPMPA 
SH3CNDPMPB 
SH3FDIDMTR 
SH3IDFAN 
SH3FDFAN 
SH3APHMTRA 
SH3APHMTRB 
SH3EVPPMPA 
SH3EVPPMPB 
SH3FWSMTRA 
SH3FWSPMPA 
SH3FWSMTRB 
SH3FWSPMPB 
SCAPH-A 
SCAPHP-A 
SCAPH-B 
SCAPHP-B 
SH3F0SPMPA 
SH3F0SPMPB 
SH3F0CDPMP 
SH3SVCPMPA 
SH3SVCPMPB 
SHSeCWPMP-: 
#1 SHAIRJOYMT 
SHAIRJ0YAC#1 
#1 SHAIRJOYMT 
SHAIRJ0YAC#1 
SHCIRWMTRI 
SHCIRWPMPl 

Description 
Turbine #3 
Circulating Pump Motor A 
Circulating Pump A 
Cirulating Pump Motor B 
Circulating Pump B 
Condensate Pump A 
ConderisatePijmp:B i^ - -
FD/ID Fan Motor 
ID Fan 
FDFan 
Air Preheater Motor A 
Air Preheater Motor B 
Evaporator Pump A 
Evaporator Pump B 
Feed Water Pump Motor A 
Feed Water Pump A 
Feed Water Pump Motor B 
Feed Water Pump B 
Drip Pump Motor A 
Drip Pump A 
Drip Pump Motor B 
Drip Pump B 
Fuel Oil Pump A 
Fuel Oil Pump B 
Fuel Oil CD Pump 
Service Water Pump A 
Service Water Pump B 
Bearing Cooling Water Pump 3 
#1 Joy Air Compressor Motor 
#1 Joy Air Compressor 
#2Jov Air Compressor Motor 
#2Joy Air Compressor 
Circ Water Pump Motor #1 
Circulating Water Pump #1 

1 
3 

• •« 
•z* 
F ^ 

V i ^ 

k. s 
r-

1? 
§7 
a 
R 
B " ^ 

m 

_0K_ 
OK 
OK 
OK 
OK 

OK 
OK 
OK 
OK 

^m 
OK 
OK 

Q ; NT Q 

OK 
OK 
OK 
OK 

OK 
OK 

•; NT : 
I NT ; 
mBH 

Notes 
OK 
OK 
OK 
OK 
OK 
OK 

OK 
OK 
OK 
OK 

OK 
OK 

OK 
OK 

OK 
OK 
OK 

OK 
OK 

.1 ,.j..,_.E(Tiergency 

2 • ^ High Alann 

[Continue operation may resutt in machinery damage or personnel injury." 
Repair at eariiest opportunity - Machinery is in advanced stages of failure. Failure is 
imminent if use Is prolonged. 
Schedule for repair - Fault is present requires attention; however, levels do not require 
immediate attention. 
Preventive maintenance initiated - Preventive maintenance should t>e performed to 
increase machinery reliability. 
No immediate action required (Infomiational purposes only) - Low level event has been 
noticed on this rrrachine. 
No problems identified - Equipment is njnning at acceptible levels. 
Not running at time of testing. 
Unit pulled out of service or out for replalrs. 



CA-IR-51 
DOCKET NO. 05-0315 
ATTACHMENT 5b 
PAGE 19 OF 185 

Hill Plant 

Unit Equipment ID Description 

Machinery Health 
Condition Matrix 

in 

9 ^ 1 
(O 

9 
c 
^ Notes H5B APHMTR 

H5B APHGBX 
HSCIRCMTRA 

H5B APH Drive Motor 
H5B APH Gearbox 
Circulating Pump Motor 5-A 

NT RjEiiia^ijiis 
mm mm mm OK OK OK OK 

H5CIRCPMPA Circulating Pump 5-A OK OK OK OK 
HSCIRCMTRB Circulating Pump Molor 5-B OK OK OK OK 
HSCIRCPMPB Circulating Pump 5-B OK OK OK OK 
HSCIRCMTRC Circulating Pump Motor 5-C OK OK OK OK 
HSCIRCPMPC 
HSCASACMTR 
HSAIRSAC 
H5CAIACMTR 
H5AIRIAC 
H5CNDMTRA 

Circulating Pump 5-C OK OK OK OK 
Service Air Compressor Motor 
Service Air Compressor 
Inst Air Compressor Motor 
Instrument Air Compressor 

^NStt^iNB^lSNR^^E 
S2I^ES2i[5IIilM^§ 

Condensate Pump Motor A OK ; ;3--> ' •^~ . : 

HSCNDPMPA Condensate Pump A OK OK OK 
HSCNDMTRB Condensate Pump Motor B OK • 3 ^ ^ 3-
HSCNDPMPB Condensate Pump B OK OK OK OK 
HSCNDTPMTR Condensate Transfer Pump Mtr ^Bgi5P ^mm H5CNDTFPMP Condensate Transfer Pump mm !£NR^ 
HSDFFDMTR FD Fan Motor OK OK OK OK 
HSDFFDFAN FDFan OK OK OK OK 
HSEVAPPMP Evaporator Pump mm ^M¥Mf^ 
HSFSFWMTRA Feed Water Pump Motor SA OK OK 
HSFSFWPMPA Feed Water Pump 5A OK OK OK 
HSFSFWMTRB Feed Water Pump Motor SB ^ 1 vi3^ 
HSFSFWPMPB Feed Water Pump 5B mm OK 
HSSECFPMPA Secondary Fuel Pump A 
HSSECFPMPB 
HSSVCWMTRA 

Secondary Fuel Pump B 

HSSVCWPMPA 
Sen îce Water Pump Motor A 

HSSVCWMTRB 
Service Water Pump A 
Service Water Pump Motor B 

H5SVCWPMPB 
HF0PRIPMP6 

Service Water Pump B 
NR6 Primary Fuel Oil Pump 

HFOPRIPMPA NR5 Primary Fuel Oil Pump A 
HFOPRIPMPB NR5 Primary Fuel Otl Pump B 
HSASLOPTRB Aux Stm Lube Oil Pmp Turbine 
HSTGOILPMP Tuming Gear Oil Pump 

.„J L-....vEnri^rpenpy^ 

•2 y • HighAlamr 

Continue operation may result in machinery damage or personnel injury. 
Repair at earliest opportunity - Machinery is in advanced stages of failure. Failure is 
imminent If use is prolonged. 
Schedule for repair - Fault is present requires attention; however, tevels do not require 
immediate attention. 
Preventive maintenance initiated - Preventive maintenance should be performed to 
increase machinery reliability. 
No immediate action required (Informational purposes only) - Low level event has been 
noticed on this machine. 
No problems identified - Equipment is running at acceptible levels. 

'NottRunhlfig^ Not running at time of testing. 
NT Unil Pulled (Unit pulled out of service or out for replalrs. 
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Er|!!|E]Ft5C;î N* 
P r o c K s ^ a h a g e m S i ^ 

Hill Plant (cont) 

Unit Equipment ID Description 

Machinery Health 
Condition Matrix 

U) in in 
9 ^ 9 9 

(g I I Notes 
5 H5DFSD0MTR #5 Dieset Oil Pump Motor 

mm mm mm WM H5DFSD0PMP 
H6 APH MTR 

#5 Diesel Oil Pump 
H6APH Drive Motor 

H6 APH GBX H6 APH Gearbox 
NT ^ M 
NT 

mmmm 
H6CIRCMTRA Circulating Pump Motor 6-A OK OK OK OK 

^ ^ ^ [ ^ ^ 1 

H6CIRCPMPA Circulating Pump 6-A OK OK OK 
HSCIRCMTRB Circuiatincj Pump Motor 6-B mm sNRf 
H6CIRCPMPB 
HSCIRCMTRC 

Circulating Pump 6-B 

HSCIRCPMPC 
Circulating Pump Motor 6-C 

§Nf%^Baja< 
OK OK OK 

Circulating Pump 6-0 OK OK OK 
H6CtRCMTRD 
H6CIRCPMPD 

Circulating Pump Motor 6-D OK OK OK 

H6AIRSAMTR 
Circulating Pump 6-D 
Service Air Compressor Motor 

OK 
OK OK 

OK OK 
OK OK 

HSAIRSAC Service Air Compressor OK OK OK OK 
H6AIRIAMTR Instrument Air Comprsr Motor OK OK OK OK 
H6AIRIAC Instnjment Air Compressor OK OK OK OK 
H6AIRIRMTR IR Air Compressor Motor mm mm mm 
H6AIRIRAC IR Air Compressor OK mm tfum mm 

%Hm mm mm. H6AIRIRCF IR Air Compressor CIng Fan OK 
H6LHTRDPMP 
H6CNDMTRA 

LP Heater Drip Pump OK 
Condensate Pump Motor A 

OK ligb JshlHS 
OK OK OK 

HSCNDPMPA Condensate Pump A OK OK OK 
H6CNDMTRB Condensate Pump Motor B OK mm OK OK 
HSCNDPMPB Condensate Pump B OK ^ B l OK OK 
H6DFDHSMTR FD Fan High Speed Motor OK mm OK OK 
H6FDFAN FDFan OK OK 
H6DFDLSMTR 
H6EVPPMPA 

FD Fan Low Speed Motor OK OK OK OK 

H6EVPPMPB 
Evaporator Pump A mmi 
Evaporator Pump B 

OK OK 
mm OK OK OK 

H6FWBFMTRA Feed Water Pump Mti- A OK OK OK 
H6FWBFPMPA Feed Water Pump 6A OK OK OK 
H6FWBFMTRB Feed Water Pump Mb" B OK mm OK OK 
H6FWBFPMPB 
H6SF0PMPA 

Feed Water Pump 6B OK OK OK OK 

H6SF0PMPB 
Secondary Fuel Oil Pump A OK OK OK 
Secondary Fuel Oil Pump B NT H?I^iMlgI!Tn 

.l:uL.:Ptnergency. 

High Alarm 

Medium Alarm 

[Continue operation may result in machinery damage or personnel injury. 
j Repair at eariiest opportunity - Machinery is in advanced stages of failure. Failure is 
[imminent if use is prolonged. 
Schedule for repair - Fault is present requires attention; however, levels do not require 
Immediate attention. 

' Low Alarm 

^\r ' 'Watch '• 

OK 

Preventive maintenance initiated - Preventive maintenance should be perfonned to 
Increase machinery reliability. 
No immediate action required (Informational purposes only) - Low level event has been 
noticed on this machine. 

Okay No problems identified - Equipment is running at acceptible levels. 
m $ ^ ^.MttRvnhWWi Not running at time of testing. 

NT Unit Pulled Unit pulled out of service or out for replalrs. 



• 

CA-IR-51 
DOCKETNO. 05-0315 
ATTACHMENT 5b 
PAGE210F185 

EMERSON^ 
Process .Management; 

Hill Plant (cont) 

Unit Equipment ID Description 

Machinery Health 
Condition Matrix 

H6CNDDTKPA 
H6CNDDTKPB 
H6SVCWPMPA 
H6SVCWPMPB 
H6SVCBPMP 
H6GLSLPMP 
H6DCL0PMP 
H6TGL0PMP 
H6SAL0PMP 
H6DFD0MTRA 
H6DFD0PMPA 
H6DFD0MTRB 
H6DFD0PMPB 

in 
9 c 
3 

1 
CO 

10 

9 
CD 

9 
G: 

^ Notes 
Reblr Cond Drain Tank Pump A | OK 1 OK I OK I OK 

|[s î2?^ns^ss:;̂  Reblr Cond Drain Tank Pump B 
Service Water Pump A 
Service Water Pump B 

OK OK 

Booster Pump 

OK OK 

Gland Seal Pump 
DC Lube Oil Pump 

OK 
OK 

OK 
OK 

Tuming Gear Lube Oil Pump 
Aux Lube Oil Pump 
Diesel Oil Pump Mobar A 
Diesel Oil PumpA 
Diesel Oil Pump Motor B 
Diesel Oil Pump B 

g N E a S N R ^ ^ B i j i a 

mm 
mm ^NR? 

mm 

IS !i^E@£NRg 

mm mm 
nmwff̂  
mwî m His^Mli 

• 

Puna Plant 

Equipment ID 
PUCWPMTRA 
PUCWPMTRB 
PUCWPMTRC 
PUAIRMTRA 
PUAIRCOMPA 
PUAIRMTRB 
PUAIRCOMPB 
PUCDNTKPMP 
PUCDMUMTRA 
PUCDMUPMPA 
PUCDMUMTRB 
PUCDMUPMPB 
PUCONDMTRA, : 
PUCONDPMPA 
PUCONDMTRB 
PUCONDPMPB 

in tfl 

Description ^ ^ 
Circ Water Pump Motor A . 
Circ Water Pump Motor B 
Circ Water Pump Motor C 
Plant Air Compressor Motor A 
Plant Air Compressor A 
Plant Air Compressor Motor B 
Ptant Air Compressors '••. 
Cond Drain Pmp to MU Tank 
Cond Make-up Pump Motor A 
Cond Make-up Pump A 
Cond Make-up Pump Motor B 
Cond Make-up Pump B 
Condensate Pump Motor A 
Condensate Pump A 
Condensate Pump Motor B 
Condensate Pump B 

OK 
OK 
OK 

nfim 
mm 

OK 
•• • 4 ' ' ' 

mm 
mB^ 
mm 
mm 
mm 

OK 
OK 

SNm 
f ^ ^ 

u> 
9 
u 

OK 
OK 
OK 
OK 
OK 

^ ^ 

mm 
5Nfet 
OK 
OK 
OK 
OK 
;4 
OK 
OK 
OK 

le 
9 c n -» 

OK 
OK 
OK 
OK 
OK 
OK 
OK 

m ^ OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

Notes 

-.1 .JL^Emeraency. 

2 y High Alarm 

.Medium^Warm 

Continue operation may result in nrtachlnery damage or personnel injury. 
Repair at eariiest opportunity - Machinery is in advanced stages of failure. Failure is 
imminent if use is prolonged. 

OK 

LowAlartn 

•5yiyyy-\Na\dh 

Schedule for repair - Fault is present requires attention; however, levels do not require 
immediate attention. 
Preventive maintenance initiated - Preventive maintenance should t̂ e periormed to 
increase machinery reliabiltty. 

[No immediate action required (Informational purposes only) - Low level event has been 
noticed on this nuchine. 
No problems identified - Equipment is running at acceptible levels. 

^NRg iJNotiRurfrilfisi^ Not running at time of testing. 
NT Unit Pulled [Unit pulled out of service or out for replalrs. 
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Pnkess MaVia^em^^ 

Puna Plant (cont) 

Machinery 
Condition 

Equipment ID 
PUDFOPMPA 
PUDFOPMPB 
PUIDHSMTR 
PUDFIDFAN 
PUIDLSMTR 
PUFDHSMTR 
PUDPFDFAN 
PUFDLSMTR 
PUFSFWMTRA 
PUFSFWPMPA 
PUFSFWMTRB 
PUFSFWPMPB 
PUFOFWDPMP 
PUFOSULPMP 
PUFOFOPMPA 
PUFOFOPMPB 
PUDCBRGPMP 
PUVPREXPMP 
PULOSPMPA 
PULOSPMPB 
PUSVCWPMPA 
PUSVCWPMPB 
PUSVCHPPMP 
PUSVCFLPMP 
PUSCCWPMPA 
PUSCCWPMPB 
PUHYDPMTRA 
PUHYDPMPA 
PUHYDPMTRB 
PUHYDPMPAB 
PUWTSMPPMP 
PUTGLESPMP 

Description 
Diesel Oil Pump A 
Diesel Oil Pump B 
ID High Speed Motor 
ID Fan 
ID Low Speed Motor 
FD High Speed Motor 
FDFan 
FD Low Speed Motor 
Feed Water Pump Motor A 
Feed Water Pump A : 
Feed Water Pump Motor B 
Feed Water Pump B 
Fuel Oil Transfer Pump 
Fuel Oil Unloading Pump 
Fuel Oil Pump A 
Fuel Oil Pump B 
DC Bearing Oil Pump 
Vapor Extraction Pump 
Lube Oil Pump A 
Lube Oil Pump B 
Service Water Pump A 
Service Water Pump B 
HP Water Pump . . 
Flush Pump 
County Water Papaya Pump A 
County Water Papaya Pump B 
Hydraulic Pump Motor A 
Hydraulic PumpA 
Hydraulic Pump Motor B 
Hydraulic Pump B 
Sump Pump 
Gland Exhaust Pump 

Health 
Matrix 

in in in 
9 9 9 

€ i S 
CO 

^ Notes 

• l iE I ^ mm Sim 
H OK B ^ i ^ n i 
^ B i M ^ 
^M ok 
^ M OK 
^ B oi< 
^ M ' OK 
^ I s N ^ 
^ H 0K~̂  
PH OK 
^ii 

OK 
OK 
OK 
OK 
OK 
OK 
3 

. 3 
OK 
OK 

OK 
OK 
OK 
OK 
OK 
OK 
NT 
NT 
OK 
OK 

|=|iU«JR$ t N f i ^ m ^ 
O L^^ISMiSP 
P 9 OK 
^ i N m 

OK 
OK 

9Iij 
^ m 

c E^"2l^-iSf;^^Jl-^' 
p^^RS 
\SM OK 
• I ^ R i f 

mm 
OK 

^m 

OK 
OK 

^R§ 
•F LiSisg NT i M 
3 m ^ NT E2i^ 
H T 3 ; 
•-^3v-
• OK 
•iNR^' 
• OK 
• OK 
• iNR^ 
•^NR^ 
•t^NRi. 
• ok 

;.-3... 
OK 
OK 

?WR* 
OK 
OK 

mm. 
sNR? 
mfu 
•£!• 

OK 
OK 
OK 

^ m OK 
OK 

Sfyim 
mm 
mm 
mm 

,.1,i.iU„Eme|gency 

2 ' High Alarm 

Continue operation may resutt In machinery damage or personnel Injury. 
Repair at eariiest opportunity - Machinery is In advanced stages of failure. Failure is 

jimminent If use is prolonged. 

3 : \ Medium Alarm 
Schedule for repair - Fault is present requires attention; however, levels do not require 
immediate attention. 

Low Alarm 

^s'&y-yiv^''' 

Preventive maintenance initiated - Preventive maintenance should be periormed lo 
increase n:\achinery reliabtltty. 
No immediate action required (Infonnational purposes only) - Low level event has been 
noticed on this machine. 
No problems identified - Equipment is running at acceptible levels. OK Okay No problems identified - Equii 

g l R j pNdrRi l t ih I r f ig Nol running at time of testing. 
NT ' Unit Pulled Unit pulled out of service or out for replalrs. 

file://n:/achinery
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Machinery Health Summary Report 
01/16/06 

Administrator/300 

.Prtortty-3: H5CN0MTRA 
Condensate 
Pump Motor A 

06-Jan-06 • Imbalance - Motor, 
AC Induction 

Analysis: tMAot stltl showing s high amplitude within tha 1 ttonei 
runoing spaad. Ploosa nota tialow tha spectrum showing a stnng 
running spead peak wtth am ampUtuda of 3.92 ln/S«c Extramely Ngh. 
Also note the Increasing trend. 

RecofTunend: Checking partodlcany for jncreeslng vitxation wtthin the 
Ix RPM perameter. When time Is avallat>le having unit sent In b r 
routine check with tMlandng rotating components. WIB confirm 
corrections on next vistL 

P r t o f t t ^ HSCNDMTRB 
Condansale 
Pump Motor B 

10-Jan-06 - ImbalarMM - Motor, 
AC Irtducdon 

Analysis: Motor still showing a high amplitude O 1 times njnning 
speed, PlflDsa nota tMk)w the Spectrum showing a strong running 
speed peak wtth am amplitude of 2.51 In/Sac. ExtrwtMly high. Also 
note the Increasing trend. 

Recommend: Checking perlodicatly for Inoeeslng vitiratlon within the 
Ix RPM parameter. When tlrrta t* available having unH sent In tor 
routine check <Mth ba lance rotating components. WU eonfbrn 
convctkxis on next vislL 

Prtertty-3 HSFSFWMTRB 
Feed Water 
Pump Motor SB 

10-Jan-06 - Bearing detect with 
Misalignment - Motor, AC 

AnalysiB; litolor still showing a high amplitude within the 2 and 1 limes 
runnlr>g speed parameter. This tooka Hke misalignment with ImtMlerKa 
being related to bearing defects. Ptesee nota below the spectrum 
showing a StrD'>g 2x runnlrtg speed peak vrtth am amplitude of .470 
In/Sec Also pleaie note the Increasing trertd display. 

Recommend: Checking periodkaDy for tnaeosing vltiratkin wtthbi the 
Ix & 2 times RPM psrarrMtar. Replacing motor beartngs and when tbna 
is avallatite ttaving ur̂ H sent in for routkie Check wtth twlandng rotating 
components. Also cortfirm allgnntent twlwaan components to ertsum 
perforrrtance. WUl continue monltortng for Incroaskig vltwvtion and 
confirm correcttons on next vistt. 

Prioflty.3 SH3CNDPMPB 
Condensate 
P u m p B 

11-Jarv06 • Imbalance - Motor. 
AC Induction 

Analysis: Motor still showing high Indication of unbalance. Please nota 
bekM the spectrum showing a strong ixffwilng speed. Q IK'S peek. 
Also note the Incraoslng trend, 

Recommertd: Checking periodically for progressk>n within the Ix RPM 
parameter. Wl>en time ts avaliatile hBvir>g unit sent in tor routine check 
wtth baiandrtg rotating components. Will oonnrm corrections on next 
vlslL 

^ 

EMERSON, 
Process Management 
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Machinery Health Summary Report I 
01/16/06 

Adminlstrator/300 

Priority^ ^ SH4FWSMTRA 
Feed Water 
Pump Motor A 

Od-Jan.06 - Misalignment - Motor. 
AC Induction 

Analysis: Unit SHU showing Indlcatkin of misaOgnmenL tMethe 
domlneting two times running speed, which Is a good IndlesOon of 
mlsaSgnment. Also rate the increasing trend. 

Recommend: Checking periodically tor increasing vibratkm and 
confirming alignment between comporwnts to ensure performance. 
WUl continue monttoring tor Increasing vibration and conftm 
correcttons on next visit 

EMERSON, 
Process Management 
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Machinery Health Detail Report 
01/16«)6 

/\dmlnlstrator/300 

Area H5 Hill Plant 5 

Equipment H5CNDMTRA Condensate Pump Motor A 

Urgency: 

^rioHtyrS^ 

Problem: 06-Jan-06 - Imbalance - Motor, AC Induction 

Explanation: Analysis; Motor slK! showii^ a Wgt̂  amplitude \Mtttiin the 1 times running speed. Please note bekw the spectrum 
showing a strong running speed peak with am amplitude of 2.92 tn/Sec. Extremely high. Also note tha Increasing 
trertd. 

Recommend: Checking periodically for increasing vibration within the Ix RPM parameter. When time Is available 
having unit sent In for routine check with balancing rotating components, vyill confirm corrections on next visit 

M>nN.(BJIIB) 

• 

"•«-!« >>M 

. E r v l E R . S O N . 
process M a n a g e m e n t 

file:///Mtttiin
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Machinery Health Detail Report 
01/16/06 

Admlnistrator/300 

Area 
Equipment 

Problem: 

Explanation: 

H5 HIU Plant 5 
HSCNDMTRB Condensate Pump Motor B 

10-Jan-06 - Imbalance - Motor, AC Induction 

Urgerwy. 
^ - ( ' • - • . " • Pnbrityr3; 

Analysis: Motor still showing a high amplitude @ 1 times mnning speed. Please note below the spectrum showing a 
strong running speed peak with am amplitude of 2.51 In/Sec. Extremely high. Also note the increasing trend. 

Recommend: Checking periodically for increasing vibration wtthin the Ix RPM parameter. When time is available 
having unit sent in for routine checlt with balancing rotating bomponents. Will confirm corrections on next visit. 

M .tmoMmrmm^mMt 

finmmnmM 

nmu«ts«M 
lfi*S*W« 
mt.miimMM 

MeMMikOM' 

fn* d m 
«* : ;iMI-. 

4̂  . 
E r v i E R - S O N -

Process M a n a f l e m e n t 
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Machinery Health Detail Report 
01/16/06 

/\dministrator/300 

A rea H5 HIII P lan t 5 urgency: 

Equipment HSFSFWMTRB Feed Water Pump Motor SB , P r i 6 r i t y - 3 . •;;. 

Problem: 10-Jan-06 • Bearing defect with Misalignment - Motor, AC 
Induction 

Explanation: Analysis: Motor still showing a high amplitude within the 2 and 1 times running speed parameter. This looks like 
misalignment with imbalance being related to bearing defects. Please note tnlow the spectmm showing a strong 2x 
running speed peak with am amplitude of .470 In/Sec. Also please note the increasit^ trend display. 

Recommend: Checking periodically tor Increasing vibration wtthin the Ix & 2 times RPM parameter. Replacing motor 
bearings and when time Js available having untt sent in for routine check with balandng rotating components. Abo 
confimi alignment between components to ensure performance. Will continue monitoring for increasing vibration and 
confirm corrections on next visit. 

u 

u 

41 

u 

M 

• J 

» .>w«a—r^psuwii 
mrwrmnuM a n B<I i rwihuM 

1 

i . . ( J l . l . < i n . n n..ni n .!- K n. n t. ,n .n • 

muMseuiNa 

. E I S / I E R - S O I M -
Process M a n a g e m e n t 
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Machinery Health Detail Report 
01/16/06 

Administrator/300 

Area S3 Shipman Plant 3 

Equipment SH3CNDPMPB Condensate Pump B 

Problem: 11-Jan-06 - Imbalance - Motor, AC Induction 

Urgency: 

;pHority-3!̂ ^̂ ^ 

Explanation: Analysis: Motor still showing high indication of unbalance. Please note below the spectrum showing a strong running 
speed, @ Ix's peak. Also note the increasing trerKl. 

Recommend: Checking periodically for progression within the Ix RPM parameter. When time is available having unit 
sent in for routine check with balancing rotating components. Will confirm conections on next visit. 

u 

w 

W(UU>Ui»« 

tM.imauim 

. JUnnaflBnaaiMwiannniwnatuinaj 

m m m 

_ErviER.sorsi-
Process h ^ a n a g e f n e r i l 



CA-IR-51 
DOCKET NO. 05-0315 
ATTACHMENT 5b 
PAGE 29 OF 185 

Machinery Health Detail Report 
01/16/06 

/^ministi^tor/300 

Priority- '̂ 
Area S4 Shipman Plant 4 urgency: 

Equipment SH4FWSMTRA Feed Water Pump Motor A 

Problem: 09-Jan-06 - Misalignment - Motor, AC Induction 

Explanation: Analysis: Unit Still showing Indication of mlsallgnmenL Note the dominating two times njnning speed, which Is a good 
indk:ation of misalignment. Also note the increasing trend. 

Recommend: Checking periodically for increasing vibration and confinning alignment twtween components to ensure 
performance. Will continue monitoring for Increasing vibration and confirm corrections on next visit. 

^ E I S ^ E F t S O N . 
Process tManagem'enc 
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01/16/06 

Admlnlstrator/300 

Tit le: 06-Jan-06 - Imbalance - Motor, AC Induction 

Explanation: Analysis: Motor still showing a high amplitude within the 1 times 
mnning speed. Please note below ttie spectmm showing a strong 
mnning speed peak with am amplitude of 2.92 In/Sec. Extremely 
high. Also note the increasing trend. 

Recommend: Checking periodically for Increasing vibratkin within 
tfie Ix RPM parameter. When time is available having unit sent In 
for routine check with balandng rotating components. Will confirm 
coHBctions on next visit. 

lActual Case j 

Corrective Actions Taken: 

Urgency: 

;Priority-3 

le 

Tit le: 

Explanation: 

10^an-06 - Imbalance - Motor, AC Induction 

Analysis: Motor still showing a high amplitude @ 1 times mnning 
speed. Please note bekiw the spectrum showing a sirong mnning 
speed peak with am amplitude of 2.51 In/Sec. Extremely high. Also 
note the increasing trervl. 

Recommend: Checking periodically for increasing vibration within 
the 1x RPM parameter. When time is available having untt sent tn 
for routine check with balancing rotating components. WttI confimi 
corrections on next visit. 

Urgency: 

Pribrity-3 

[Actual Case | 

Corrective Actions Taken: 

# 

EMERSON 
Process M a n a g e m e n t 
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Machinery Health Follow Up Report 

Title: 

Explanation: 

10-Jan-06 - Bearing defect with Misalignment - Motor. AC 
Induction 
Analysis: Motor stitl showing a high amplitude within the 2 and 1 
times mnning speed parameter. This looks like misalignment witii 
imbalance being related to twaring detects. Please note below the 
spectmm showing a strong 2x mnning speed peak with am 
amplitude of .470 In/Sec. Also please note the Increasing ti^nd 
display. 

Recommend: Checking periodically for increasing vibration within 
tiie Ix & 2 times RPM parameter. Repladng motor bearings end 
when time Is available ftaving unit sent In for routine check with 
balandng rotating components. Also confirm alignment between 
components to ensure perfomience. Will continue monitoring for 
Increasing vibration and confirm corrections on next visit. 

[Actual Case | 

Corrective Actions Taken: 

01/16/06 

Admlnistrator/300 

Urgency: 

Pri6rity-3 

Explanation: Analysis: Motor still showing high Indication of unbalance. Please 
note twiow the spectrum showing a strong mnning speed. @ Ix's 
peak. Aiso note tiie increasing fa^nd. 

Recommend: Checking periodically for progression within the Ix 
RPM parameter. When time is available having unit sent tn tor 
routine check with balandng rotating components. Will confirm 
corrections on next visit. 

Priority-3 

[Actual Case | 

Corrective Actions Taken: 

EMERSON 
Process Managennent 
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Machinery Health Follow Up Report] 
01/16A)6 

Admlnistintor/300 

Ex 

THle: 09-Jan-06 - Misalignment - Motor, AC Induction 

Lplanatlon; AnatyEts; Untt StlU showlns Indlcattoft of mtea îgnmeTrt. Ncte ttw 
dominating two times mnning speed, which Is a good indication of 
misalignment. Also note the increasing trend. 

Recommend: Chedting periodically for increasing vibration and 
confirming alignment between components to ensure performance. 
Will continue monitoring for increasing vibration and confirm 
corrections on next visit 

Urgency: 

Priority-4 

Actual Case | 

Corrective Actions Taken: 

- ^ 

EMERSON 
Process Management 
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Joe Potter 
^ Q ^QQI Senior Machinery Healtti Analyst 

Emerson Process Management 
Machinery Health Sarvk»s 

635 Innovation Driva 
KnoxvtUeTN 37932 

T(316)70S-2279 
F (065) 218-1496 

Joe.potteT@eniefsonprocess.com 

February 23.2006 

Hawaiian Electric Light Company 
Attn: Norman Verbanlc 
Maintenance Superintendent 
54 Halekauila St 
Hllo, HI 96721 

RE: Machinery Health Report 

Dear Mr. Verbanlc: 

Emerson's Machinery Health Services are available to enhance your existing program. As 
requested, a Vibration survey was conducted at your facility on February 17 - 23, 2006. The 
attached report is intended to inform you of any significant machinery problems or current machine 
conditions Identified during the analysis of the data for your plant The items listed in this report 
have been given a priority of 1 through 5. 

As a global leader in providing advanced plant Machinery Health Managen>ent, Emerson's 
dedicated professionals are committed to providing the expertise, processes, and technotogies to 
ensure your satisfaction and deliver machinery availability and optimum asset performance. The 
next scheduled visit to your plant will be March 20 - 23,2006. 

If you have any questions concerning any of the information contained in this report, please contact 
me at (316)706-2279. We look forward to working with you again in the future and adding woHd 
class technologies to your Machinery Health Management program. 

Sincerely, 

Joe Potter 
Senior Machinery Health Analyst 

^ EMERSON. 
Process Management 

mailto:Joe.potteT@eniefsonprocess.com
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V 

Process K/lanag^mBiiti: 

Machinery Health Report 
For Vibration Testing Conducted 

February 17-23, 2006 
At 

Hawaii Electric Light Company 
Hilo, Hawaii 

• 

Report Prepared by: 
Joe Potter 

Sr. Machinery Health Analyst 
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Machinery Health Report 
w^iisS^iPi Executive Summary 

A vibration survey was conducted at your facility in Hiio on February 17-23, 
2006. Hill 5 was tested with Puna and Shipman 3 & 4 during this visit. The 
following pages include a summary of the equipment tested and detailed 
descriptions of the identified faults and recommended actions. 

A total of 4 cases were identified where action is required by Heico, the required 
actions are summarized below. More details about these faults are provided 
later in this report. 

Recommended Actions, sorted by criticailty 

Check Electrical, Bearings, Alignment & Balance 
Hill 5 Feed Water Pump 5B - Check Electrical, Balancing rotating 
components and confirming Alignment between components and replace 
motor bearings. 

Lubrication 
Hill 6 IR Air Compressor Motor - Grease Bearings 

Balance 
Shipman 3 Condensate Pump B - Balance rotating components. 

Bearings, Alignment 
Shipman 4 Feed Water Pump Motor A - Check Alignment between 
components to ensure performance and replace motor bearings. 

If you have any questions regarding this report, please contact Joe Potter at 316-
708-2279 or via e-mail atjoe.potter@emersonprocess.com. 

mailto:atjoe.potter@emersonprocess.com
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Shipnnan Plant 

Machinery Health 
Condition Matrix 

Unit Equipment ID 
Shipman 4 
SH4CIRMTRA 
SH4C1RPMPA 
SH4C1RMTRB 

Description 
Turbine #4 
Circulating Pump Motor A 
Circulating Pump A 

SH4CIRPMPB 
SH4CNDPMPA 
SH4CNDPMPB 
SH4FDIDMTR 
SH41DFAN 
SH4FDFAN 
SH4APHMTRA 
SH4APHMTRB 
SH4EVPPMPA 
SH4EVPPMPa 
SH4FWSMTRA 
SH4FWSPMPA 
SH4FWSMTRB 
SH4FWSPMPB 
SCAPH-A 
SCAPHP-A 
SCAPH-B 
SCAPHP-B 
SH4F0SPMPA 
SH4F0SPMPB 
SH4F0CDPMP 
SH4SVCPMPA 
SH4SVCPMPB 
SH4BCWPMP 
SHWTSUMPMP 

Cirulating Pump Motor B 
Circulating Pump B 
Condensate Pump A 
Condensate Pump B 
FD/ID Fan Motor 
ID Fan 
FDFan 

mm 

Notes 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

Air Preheater Motor A 
Air Preheater Motor B 
Evaporator PumpA 

iss 3 mmmm 
^sm I . EsiiiEM] 

Evaporator Pump B 
Feed Water Pump Motor A 
Feed Water Pump A 
Feed Water Pump Motor B 
Feed Water Pump B 
Drip Pump Motor A 
Drip Pump A 
Drip Pump Motor B 
Drip Pump B 
Fuel Oil Pump A 
Fuel Oil Pump B 
Fuel Oil CD Pump 
Service Water Pump A 
Service Water Pump B 
Bearing Cooling Water Pump 4 
Water Treatment Sump Pump 

•'i ••• H i n h ' , 

Continue operation may result In machinery damage or personnel injury. 

High Alarm 
Repair at earliest opportunity - Machinery is in advanced stages of failure. Failure Is 
imminent if use is prolonged. 
Schedule for repair- Fault is present requires attention; however, levels do not require 
Immediate attention. 
Preventive maintenance initiated - Preventive maintenance should be performed to 
increase machinery reliability. 
No immediate action required (Infomrational purposes only) - Low level event has been 
noticed on this machine. 
No problems identified • Equipment Is mnning at acceptible levels. 

>C'NR̂^ ̂  Not'Rurinih'gyj?. Not running at time ot testing. 
Untt pulled out of service or out for replalrs. 
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PrbJcessManageme^ 

Shipman Plant (Cont) 

Machinery Health 
Condition Matrix 

Unit Equipment ID 
Shipman 3 
SH3CIRMTRA 
SH3CIRPMPA 
SH3C1RMTRB 
SH3CIRPMPB 
SH3CNDPMPA 
SH3CNDPMPB 
SH3FD1DMTR 
SH31DFAN 
SH3FDFAN 
SH3APHMTRA 
SH3APHMTRB 
SH3EVPPMPA 
SH3EVPPMPB 
SH3FWSMTRA 
SH3FWSPMPA 
SH3FWSMTRB 
SH3FWSPMPB 
SCAPH-A 
SCAPHP-A 
SCAPH-B 
SCAPHP-B 
SH3F0SPMPA 
SH3F0SPMPB 
SH3F0CDPMP 
SH3SVCPMPA 
SH3SVCPMPB 
SH3BCWPMP 
#1 SHAIRJOYMT 
SHA1RJ0YAC#1 
#1 SHAIRJOYMT 
SHAIRJ0YAC#1 
SHCIRWMTRI 

Description 
Turbine #3 
Circulating Pump Motor A 
Circulating Pump A 
Cirulating Pump Motor B 
Circulating Pump B 
Condensate Pump A 
Condensate Pump B 
FD/ID Fan Motor 
ID Fan 
FDFan 
Air Preheater Motor A 
Air Preheater Motor B 
Evaporator Pump A 
Evaporator Pump B 
Feed Water Pump Motor A 
Feed Water Pump A 
Feed Water Pump Motor B 
Feed Water Pump B 
Drip Pump Motor A 
Drip Pump A 
Drip Pump Motor B 
Drip Pump B 
Fuel Oil Pump A 
Fuel Oil Pump B 
Fuel Oil CD Pump 
Service Water Pump A 
Service Water Pump B 
Bearing Cooling Water Pump 3 
#1 Joy Air Compressor Motor 
#lJoy Air Compressor 
#2Joy Air Compressor Motor 
#2Joy Air Compressor 

SHCIRWPMPl 
Circ Water Pump Motor #1 
Circulating Water Pump #1 

OK OK OK 
OK OK OK 
OK OK OK 
OK OK OK 
OK OK OK 
:̂NR'= 

•'3. 

OK 
OK 
OK 
OK 

OK OK 

OK OK 
OK OK 
OK OK 
OK OK 

§ 2 1 ^ m'H?rm^?T?<ii 
vNR) 

mm 
mRi 
sNm 

OK 

^N^gNljg 
mB$. mm 

OK 
OK OK 

OK 
OK OK 

MU 

•iNB!-
fNR^ 

'•i'.;.^1 -NT NT 
- rMT" NT 

Continue operation may result in machinery damage or personnel Injury.. 
Repair at eariiest opportunity - Machinery is in advanced stages of failure. Failure is 
imminent If use is prolonged. 
Schedule for repair - Fault is present requires attention; however, levels do not require 
immediate attention. 
Preventive maintenance initiated • Preventive maintenance should be performed to 
increase machinery reliability. 
No immediate action required (Informational purposes only) - Low level event has been 
noticed on this machine. 
No problems identified - Equipment is running al acceptible levels. 

IrNRf ^i'Ndl-Ruhnirig^ Not running at time of testing. 
[Unit pulled out of service or out for replalrs. 
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Machinery Health 
Condition Matrix 

Hill Plant 

Unit 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Equipment ID 
H5B APHMTR 
H5B APHGBX 
HSCIRCMTRA 
H5CIRCPMPA 
HSCIRCMTRB 
HSCIRCPMPB 
HSCIRCMTRC 
HSCIRCPMPC 
HSCASACMTR 
HSAIRSAC 
HSCAIACMTR 
H5AIRIAC 
HSCNDMTRA 
HSCNDPMPA 
HSCNDMTRB 
HSCNDPMPB 
HSCNDTPMTR 
HSCNDTFPMP 
HSDFFDMTR 
HSDFFDFAN 
HSEVAPPMP 
HSFSFWMTRA 
HSFSFWPMPA 
HSFSFWMTRB 
HSFSFWPMPB 
HSSECFPMPA 
HSSECFPMPB 
HSSVCWMTRA 
HSSVCWPMPA 
HSSVCWMTRB 
HSSVCWPMPB 
HFOPRIPMP6 
HFOPRIPMPA 
HFOPRIPMPB 
HSASLOPTRB 
HSTGOILPMP 

Description 
H5B APH Drive Motor 
HSB APH Gearbox 
Circulating Pump Motor 5-A 
Circulating Pump 5-A 
Circulating Pump Motor 5-B 
Circulating Pump 5-B 
Circulating Pump Motor S-C 
Circulating Pump S-C 
Service Air Compressor Motor 
Sen/ice Air Compressor 
Inst Air Compressor Motor 
Instrument Air Compressor 
Condensate Pump Motor A 
Condensate Pump A 
Condensate Pump Motor B 
Condensate Pump B 
Condensate Transfer Pump Mb-
Condensate Transfer Pump 
FD Fan Motor 
FDFan 
Evaporator Pump 
Feed Water Pump Motor SA 
Feed Water Pump SA 
Feed Water Pump Motor SB . 
Feed Water Pump SB 
Secondary Fuel Pump A 
Secondary Fuel Pump B 
Service Water Pump Motor A 
Service Water Pump A 
Service Water Pump Motor B 
Service Water Pump B 
NR6 Primary Fuel Oil Pump 
NRS Primary Fuel Oil Pump A 
NRS Primary Fuel Oil Pump B 
Aux Stm Lube Oil Pmp Turbine 
Turning Gear Oil Pump 

in 
9 a 
o 
CO 

mm 
mm 
OK 
OK 
OK 
OK 
OK 
OK 

:<N^ 

%Hm 
mm 
mf^ 
€NS« 
^ i S 
• ; - 3 - - . 

OK 

mm. 
m j ^ 
OK 
OK 

mm 
mm 
i t ^ 
-.̂ 3-̂ --
OK 
OK 
OK 

mm 
mm 
m ^ 
mR^ 
mm 
OK 

iNE^ 
sNRt 
mui 

9 o o 
o 

mm 
mm 
OK 
OK 
OK 
OK 
OK 
OK 

i?NR^ 
m̂% 
mr& 
|t4R5 
' • 3 > ^ 

OK 
. " •3 - - . 

OK 

mn^ 
• ^ ^ ^ 

OK 
OK 

mti^ 
OK 
OK 

:;-.3̂ = 
OK 
OK 

sNR? 
OK 

im OK 

rii 
INB? 
mm 
OK 
;̂NR^ 

mm 

(D 
9 c a 

mm 
5NRS 

OK 
OK 
OK 
OK 
OK 
OK 

mm 
^Nfil* 

mB% 
l̂ wra 

3 
OK 

,-3V-
OK 

i.t̂ m 
mfi i 
OK 
OK 

flNR^ 
OK 
OK 
3 . 

OK 
OK 

mm 
^NB^ 
SNR? 
mm 
mn^. 
?.NR3 
•mw. 
mm 
SNR$ 

mm 

(0 

LL 

mm 
mm 
OK 
OK 
OK 
OK 
OK 
OK 

SN^ 

^^m p̂m 
m^\ 
OK 
OK 
OK 
OK 

mf^ 
feNJ^ 
OK 
OK 

Jl̂ NB^ 
OK 
OK 
•3 

OK 
OK 

mm 
mm 
mm 
mm 
mt^ 
mm 
SN^ 
OK 

mm 
I H ^ 

Notes 

Continue operation may result in machinery damage or personnel injury. 

l̂ 'y '̂v f̂WighWam 

Medium Alarm 

Repair at earliest opportunity - Machinery is in advanced stages of failure. Failure is 
imminent if use is prolonged. 
Schedule for repair - Fault is present requires attention; however, levels do not require 
immediate attention. 

Low Alarm 

'•^•S'^S'-'^^''Watch; 

Preventive maintenance initiated - Preventive maintenance should be perfonned to 
increase machinery reliability. 
No immediate action required (Informational purposes only) - Low level event has been 
noticed on this machine. 

OK Okay No problems identified - Equipment is running at acceptible levels. 
NF^ iSB^Not'Runningĵ ^ Not running at time of testing. 
NT I 'UnltPulled Unit pulled out of service or out for replalrs. 



• 

CA-IR-51 
DOCKETNO. 05-0315 
ATTACHMENT 5c 
PAGE 39 OF 185 

EMERSION, 
Process Management 

Hill Plant (cont) 

Machinery Health 
Condition Matrix 

tD 

Unit 
5 
5 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Equipment ID 
HSDFSDOMTR 
H5DFSD0PMP 
H6 APH MTR 
H6 APH GBX 
HSCIRCMTRA 
H6C1RCPMPA 
HSCIRCMTRB 
H6C1RCPMPB 
H6C1RCMTRC 
HSCIRCPMPC 
H6CIRCMTRD 
H6CIRCPMPD 
H6AIRSAMTR 
HSAIRSAC 
HSAIRIAMTR 
H6AIRIAC 
H6AIRIRMTR 
H6AIRIRAC 
H6AIRIRCF 
H6LHTRDPMP 
HSCNDMTRA 
HSCNDPMPA 
HSCNDMTRB 
HSCNDPMPB 
H6DFDHSMTR 
H6FDFAN 
H6DFDLSMTR 
H6EVPPMPA 
H6EVPPMPB 
H6FWBFMTRA 
H6FWBFPMPA 
H6FWBFMTRB 
H6FWBFPMPB 
H6SF0PMPA 
H6SF0PMPB 

Description 
#5 Diesel Oil Pump Motor 
#5 Diesel Oil Pump 
H6APH Drive Motor 
H6 APH Gearbox 

Circulating Pump Motor 6-A 
Circulating Pump 6-A 
Circulating Pump Motor 6-B 
Circulating Pump 6-B 
Circulating Pump Motor 6-C 
Circulating Pump 6-C 
Circulating Pump Motor 6-D 
Circulating Pump 6-D 
Service Air Compressor Motor 
Service Air Compressor 
Instrument Air Comprsr Motor 
Instrument Air Compressor 
IR Air Compressor Motor 
IR Air Compressor 
IR Air Compressor CIng Fan 
LP Heater Drip Pump 
Condensate Pump Motor A 
Condensate Pump A 
Condensate Pump Motor B 
Condensate Pump B 
FD Fan High Speed Motor 
FDFan 
FD Fan Low Speed Motor 
Evaporator Pump A 
Evaporator Pump B 
Feed Water Pump Mti- A 
Feed Water Pump 6A 
Feed Waler Pump Mtr B 
Feed Water Pump 6B 
Secondary Fuel Oil Pump A 
Secondary Fuel Oil Pump B 

9 
a 
Si INRi 

^NRI 

mm 
mm 
OK 
OK 

;̂ NBv-
{NB^^ 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

i iURi 

mR-̂ . 
%tim 

9 
Q 

«.NR-* 
mRi 
fNRt 

mm 
OK 
OK 

PNRi 

mm 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

mRh 
mRi 
mn .̂ 

1 
a 

2 
o 
u. Notes 

mRi m m i 
|iNR7 
^NRt 

mBf 
OK 
OK 

mRK 
i-NR> 

OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

•^NR'; 
•:^NRv 

feNBs 

mm 

m 

T t 
«n 

S 

7i 

•^ 

OK 
OK 

'iHm 
mm 
mm 

3 
OK 

Bl OK 
OK 
OK 

l^NR« 
OK 
OK 

:;NR^ 

OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

aNRv 

OK fcl 1 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

1 -

'C 

o 

OK E ^ 1 
OK 
OK 
OK 

*NR^ 

Continue operation may result in machinery damage or personnel Injury. 
Repair at eariiest opportunity - Machinery is in advanced stages of failure. Failure Is 
imminent If use is prolonged. 

Schedule for repair - Fault is present requires attention; however, levels do not require 
immediate attention. 
Preventive maintenance initiated - Preventive maintenance should be performed to 
increase machinery reliability. 

immediate action required (Informational purposes only) - Low level event has been 
noticed on this machine. 
No problems identified - Equipment is running at acceptible levels. 

NR^ r^:Ni3l Running^' Not running at time of testing. 
Unit pulled out of service or out for replalrs. 
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Hill Plant (cont) 

Unit Equipment ID Description 

Machinery Health 
Condition Matrix 

I 
o 
(0 

•n 
9 

o 

^ 

1 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

H6CNDDTKPA 
H6CNDDTKPB 
H6SVCWPMPA 
H6SVCWPMPB 
H6SVCBPMP 
H6GLSLPMP 
H6DCL0PMP 
H6TGL0PMP 
H6SAL0PMP 
H6DFD0MTRA 
H6DFD0PMPA 
H6DFD0MTRB 
H6DFD0PMPB 

Reblr Cond Drain Tank Pump A 
Reblr Cond Drain Tank Pump B 
Service Water Pump A 
Service Water Pump B 
Booster Pump 
Gland Seal Pump 
DC Lube Oil Pump 
Turning Gear Lube Oil Pump 
Aux Lube Oil Pump 
Diesel Oil Pump Motor A 
Diesel Oil Pump A 
Diesel Oil Pump Motor B 
Diesel Oil Pump B 

OK 

m a 
OK 

mm 

OK 
*NR* 
OK 

^NBJ: 

OK 
gNR^ 

OK 

Ol 
c 
ra 

SNR? a 
Msm NT d a £ 
OK m m OK 1 

cNH^ 3JNR? 

mm 
mm 
^NR§ 

mRk 

m m 
mRt mm\ 
mm 
ENRI 
SNR*: 

m R ^ S--NR*; 

m^ .i|!JR? 

SNRi 
5NR^ 

mR% 
5NR? 
5NR? 

r: 
s 

g 
c 

^ 
' • 

E 

£ Notes 

• 

Puna Plant 

Equipment ID 
PUCWPMTRA 
PUCWPMTRB 
PUCWPMTRC 
PUAIRMTRA 
PUAIRCOMPA 

PUAIRMTRB 
PUAIRCOMPB 
PUCDNTKPMP 
PUCDMUMTRA 
PUCDMUPMPA 
PUCDMUMTRB 
PUCDMUPMPB 
PUCONDMTRA 
PUCONDPMPA 
PUCONDMTRB 
PUCONDPMPB 

Description 
Circ Water Pump Motor A 
Circ Water Pump Motor 0 
Circ Water Pump Motor C 
Plant Air Compressor Motor A 
Plant Air Compressor A 
Plant Air Compressor Motor B 
Plant Air Compressor B 
Cond Drain Pmp to MU Tank 
Cond Make-up Pump Motor A 
Cond Make-up Pump A 
Cond Make-up Pump Motor B 
Cond Make-up Pump B 
Condensate Pump Motor A 
Condensate Pump A 
Condensate Pump Motor B 
Condensate Pump B 

in 

I 
o 

CO 
OK 
OK 
OK 

^NE^ 
SN^^ 
OK 
4 

sNRg 

mm 
mBi 
^NRS 
^NR^ 
OK 
OK 

?NR4 

st^m 

in 
9 
u 
o 
a 
OK 
OK 
OK 
OK 
OK 

§NHfe 
f ts im 
SNRi 

OK 
OK 
OK 
OK 
4 

OK 
OK 
OK 

9 
c 
(0 
-s 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

i^NR* 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

to 

2 
SI 

OK 
OK 
OK 

I N E U 

mm 
OK 
OK 

^ N ^ 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

Notes 

Continue operation may result in machinery damage or personnel injury. 
Repair at eariiest opportunity - Machinery is in advanced stages of failure. Failure is 
imminent if use is pnplonged. 
Schedule for repair - Fault is present requires attention; however, levels do not require 
immediate attention. 
Preventive maintenance initiated - Preventive maintenance should be pertormed to 
increase machinery reliability. 
No immediate action required (Informational purposes only) - Low level event has been 
noticed on this machine. 

No problems identified - Equipment is running at acceptible levels. 
#'N6t:Runnlhg'ij^' Not running at time of testing. 

Unit pulled out of service or out for replalrs. 
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Puna Plant (cont) 

Machinery Health 
Condition Matrix 

n in 
I % 

tD 

9 2 
Equipment ID 
PUDFOPMPA 

PUDFOPMPB 
PUIDHSMTR 
PUDFIDFAN 
PUIDLSMTR 
PUFDHSMTR 
PUDPFDFAN 
PUFDLSMTR 
PUFSFWMTRA 
PUFSFWPMPA . 
PUFSFWMTRB 
PUFSFWPMPB 
PUFOFWDPMP 
PUFOSULPMP 
PUFOFOPMPA 
PUFOFOPMPB 
PUDCBRGPMP 
PUVPREXPMP 
PULOSPMPA 
PULOSPMPB 
PUSVCWPMPA 
PUSVCWPMPB 
PUSVCHPPMP 
PUSVCFLPMP 
PUSCCWPMPA 
PUSCCWPMPB 
PUHYDPMTRA 
PUHYDPMPA 
PUHYDPMTRB 
PUHYDPMPAB 
PUWTSMPPMP 
PUTGLESPMP 

Oescription 
Diesel Oil Pump A 

Diesel Oil Pump B 
ID High Speed Motor 
ID Fan 
ID Low Speed Motor 
FD High Speed Motor 
FDFan 
FD Low Speed Motor 
Feed Water Pump Motor A 
Feed Water Purnp A 
Feed Water Pump Motor B 
Feed Water Pump B 
Fuel Oil Transfer Pump 
Fuel Oil Unloading Pump 
Fuel Oil Pump A 
Fuel Oil Pump B 
DC Bearing Oil Pump 
Vapor Extraction Pump 
Lube Oil Pump A 
Lube Oil Pump B 
Service Water Pump A 
Service Water Pump B 
HP Water Pump 
Flush Pump 
County Water Papaya Pump A 
County Water Papaya Pump B 
Hydraulic Pump Motor A 
Hydraulic Pump A 
Hydraulic Pump Motor B 
Hydraulic Pump B 
Sump Pump 
Gland Exhaust Pump 

^ i u. Notes 

mB^mt̂ mmBrnHm \ 

^ ^ 
OK 
OK 
OK 
OK 

^t^^^ 
OK 
OK 

mm 
mm 
vum 
mm̂  
OK 

mm 
mm 
gNR '̂ 
OK 

mm 
SNRS 

mm 
3 
3 

OK 
INRli 
OK 
OK 

'^NR¥ 
%NR :̂ 

mRi 
OK 

OK 
OK 
OK 
OK 
OK 
OK 
3 . 

OK 
OK 
OK 
OK 
OK 
OK 
rm 

i MM 
OK 
OK 

mRfi 
mm 

OK 
OK 

§NRS 

i N E ^ 
OK 

mm 
NT 
NT 
3 

OK 
OK 

mm 
OK 
OK 

mm 
mR'o 
ffNRS 

1!U 

OK 
OK 

&NR^ 
mnt 
OK 

mm 
mR̂  
OK 
OK 
.̂NRv; 

mn^ 
•wp?: 
OK 
OK 
OK 

mm 
OK 
OK 

^NR^ 
^NRt 

mn^ 
. ;NR5 

OK 
OK 

^im 
OK 
OK 

KNB? 

I f f l 
OK 
OK 

mf^ 
m ^ 

mt^ 
mm 
OK 
OK 

?fim 
mm 
?NR£ 
OK 
OK 
OK 

mm 
OK 
OK 

mm 
mm 
^um 
$NI^. 

1 ;^ii—itfTiergBncy.:.. 

•2"- : r .'"High Alarm 

Continue operation may result in machinery damage or personnel injury. 
Repair at eariiest opportunity - Machinery is in advanced stages of failure. Failure Is 
Imminent If use Is prolonged. 
Schedule for repair - Fault is present requires attention; however, levels do not require 
immediate attention. 
Preventive maintenance initiated - Preventive maintenance should be performed to 
increase machinery reliability. 
No immediate action required (Infomiational purposes only) - Low level event has been 
noticed on this machine. 
No problems identified - Equipment Is running at acceptible levels. 

^ 'No t -Ruhhr i i g^ Not running at time of testing-
Unit pulled out of service or out for replalrs. 



CA-IR-51 
DOCKETNO. 05-0315 
ATTACHMENT 5c 
PAGE 42 OF 185 

02/23/06 

Administi^tor/300 

Prioflty-3 '' HSFSFWMTRB 
FMd Water 
Pump Motor 5B 

20-Fet>-06 - Bearing defect with 
Electrical • Motor. AC 

Anslytb: Motor ihowing high ampOtuds wtthin tha 3 and 1 ttmas 
mnning tuaod parBmetar. I liaHevo wa tiave •everal things going on, 
not only bearing delects tmt alto electrfcal piobtoms. Yes (his does 
took Ika mlsalQnnwnl wtth Imbalanoa belns mtated to bearing datacta. 
While codactlng data I noticed a pulsing vibration that raaembled an 
electrical problem. Please note below Itw spectrum stwwtng a strong 
2x Una trequoncy with higher amplitudes father out Also pleasa note 
tha Increasing trend display. 

Recommend: Chadiing motor fcir atadrleal problems and when time is 
avallatils replacing motor tieartngt. Also confirm allgnmanl between 
components to ensure performance. WBI continue monltorino fcx 
Increasing vlbrstton and confirm oonectlons on next vtstt. 

Prtoftty^ SH3CNDPMPB 
CoTKlensale 
Pump B 

17-Fel>.06 - Imbalance - Motor. 
AC Induction 

Analysis; Motor showing Indication of unttatancs et mnning speed. 
Please note below Itw spectmm showing a strong ampUtuda wttti-ln 
mnnirtg speed, Q Ix's peek. Also note the trend display hes came 
down some. 

Recommend: Ctwcklng parkxllcelly for progresskm witt^n tbe Ix RPM 
parameter. When tinw Is available havkig unH sent in for routine ctteck 
with t>Bl8rtclr>g rotating components. Will confirm correctkyu on rtexl 
vttit 

Prk)i1ty-3 SH3FWSMTRA 
Feed Water 
Pump Motor A 

17-Feti-06 - AntitflctkMi twaring 
defect • Motor, AC IrxlucUon 

Analysis: Motor showing bigh levels o( high fcequency energy end high 
levels of Impacting in tbe time wavefcxm. These are normaly 
assodated with a Ista stage beartng defect. Plaasa note tend disptay 

RecommarKl: Cttecking pertodically tor increastng. Replacing motor 
beartngs wtten time is avaliatile. WU continue monttodng for 
increasing vltiratkin. 

4-
EMERSON. 

Process Management 
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Machinery Health Detail Report 
02/23/06 

Administrator/300 

Urgency. 

Priprity-3: 
Area H5 Hill Plant 5 

Equipment HSFSFWMTRB Feed Water Pump Motor 5B 

Problem: 20-Feb-06 - Bearing defect with Electrical - Motor, AC 
Induction 

Explanation: Analysis: Motor showing high amplitude within the 2 and 1 times running speed parameter. I believe we have several 
things going on, not only bearing defects but also electrical problems. Yes this does look like misalignment with 
imbalance being related to bearing defecrts. White collecting data I noticed a pulsing vibration that resembled an 
electrical problem. Please note bek>w tiie spectrum showing a sbnng 2x line frequency with higher ampiitudes farther 
out. Also please note tiie Increasing trend display. 

Recommend: Checking motor for electrical problems and when time Is available replacing motor bearings. Aiso 
confirm alignment between components to ensure performance. Will continue monitoring for increasing vibration and 
confirm corrections on next visit 

M * t M 
UM>«U 
wetiMseuMn 

_ E f V l E R . S O I M . 
Process IVIanagem'ent 
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Machinery Health Detail Report 
02/23/06 

Adminlstrator/300 

le .hMIMBhMBCWa 
nsnnmnM.mm»rm> m*^m 

_ E I V | E R . S O I M . 
P r o c e s s (Vlanagenn'en' t 
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Machinery Health Detail Report 
02/23/06 

Admlnlsti^tor/300 

Area S3 Shipman Plant 3 

Equipment SH3CNDPMPB Condensate Pump B 

Problem: 17-Feb-06 - Imbalance - Motor, AC Induction 

Urgency: 

Priprity-3i 

• 

Explanation: Analysis: Motor showing indication of unbalance at running speed. Please note below the spetirtrum showing a strong 
amplKude with-in njnning speed, @ 1x's peak. Also note tiie trend display has came down some. 

Recommend: Checking periodically for progression within the 1x RPM parameter. When time Is available having unit 
sent in for routine check with balancing rotating components. Will confirm corrections on next visit. 

n .C lMi r i lMtMnl 

V a- m 

vt̂ mmiaat 
ewuiKutses 
K i l J I 
M>1IKBUtM 

r̂  " oe-.-uo.-
B««:,Mto«f>IM*« 

. E l V l E F t S O l M -
Process IV lanagement 



CA-IR-51 
DOCKETNO. 05-0315 
ATTACHMENT 5c 
PAGE 46 OF 185 

Machinery Health Detail Report 
02/23/06 

Adminlstrator/300 

Area S3 Shipman Plant 3 

Equipment SH3FWSMTRA Feed Water Pumo Motor A 

Problem: 17-Feb-06 - Antifriction bearing defect - Motor, AC Induction 

Urgency: 

PriorityT3 

Explanation: Analysis: Motor showing high levels of high frequency energy and high levels of impacting In tha time waveform. 
These are normally associated witii a late stage bearing defect. Please note tend display 

Recommend: Checking periodically for increasing. Replacing motor bearings when time is avaiiabie. Will continue 
monitoring for increasing vibratton. 

aoMMnuew a—t»aMii>m«t^ 

i 
1 

1 

.« 

J I J 1 1 1 . 

MllMiili«ni[ulr "UI 1 

• w r i 

ll 
mW 
ifii 111 

• 

k 
WpF 

n i>ws4U i i a i 

KhH*SMS«' 

I 

enuu>.ai*ac 

IfiMaWS 
Mi> IMaUI» | 

N N IS • la W M M 
tmtJmt,t>1Cm 

^ E f s / I E R S O r s l . 
Process hrtanafsemenr 
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Machinery Health Follow Up Report 
02/23A)6 

Administrator/300 

Title: 20-Feb-06 - Bearing defect witii Electrical - Motor, AC 
Induction 

Explanation: Analysis: Motor showing high amplitijde within tiie 2 and 1 times 
running speed parameter. I believe we have several things going 
on, not only bearing defects but also electrical problems. Yes this 
does look like misalignment with imbalance being related to bearing 
defects. Vl/hlle collecting data I noticed a pulsing vibration that 
resembled an electrical protilem. Please ni>te betow the spectrum 
showing a strong 2x line frequency with higher amplitudes farther 
out. Also please note the increasing trend display. 

Recommend: Checking motor for eiecthcal problems and when time 
is available replacing motor bearings. Mso confinn alignment 
between components to ensure perfonnance. Will continue 
monitoring for Increasing vibration and confirm corrections on next 
visit. 

Urgency: 

Rribrity-3 

[Actual Case j 

Corrective Actions Taken: 

Explanation: 

17-Feb-06 - Imbalance - Motor. AC Induction 

Analysis: Motor showing indication of unbalance at running speed. 
Please note below the spectrum showing a strong amplitude wlth-ln 
njnning speed. @ Ix's peek. Also note the trend display has came 
down some. 

Recommend: Checking periodically for progression within the 1x 
RPM parameter. When time is available having unit sent in for 
routine check with balancing rotating components. Will confirm 
corrections on next visit. 

Urgency: 

Pridritj^-3; 

[Actual Case | 

Corrective Actions Taken: 

EMERSON 
Process Management 
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Machinery Health Follow Up Report 
02/23/06 

Admlnl8trator/300 

Tit le: 

Explanation: 

17-Feb-06 - Antifriction bearing defect - Motor, AC Induction 

Analysis: Motor showing high levels of high frequency energy and 
high levels of Impacting In the time waveform. These are nomialty 
associated with a late stage bearing defect Please note tend 
display 

Recommend: Checking periodically for increasing. Replacing motor 
bearings when time is available. Will continue monitoring for 
increasing vibration. 

Urgency: 

Priority-3 

[Actual Case | 

Corrective Actions Taken: 

^ 

EMERSONl 
Process Managemen t 
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Joe Potter 
yrgi attai Senior Mactdnery Health Analyst 

Emerson Process Management 
Machinery Health Servkxs 

835 Innovatton Drive 
Knoxvtne TN 37932 

T (318)708-2279 
F (665)218-1496 

Joe.potl0r6emersonpnx8S8.com 

March 28.2006 

Hawaiian Electric Light Company 
Attn: Norman Verbanlc 
Maintenance Superintendent 
54 Halekauila St 
Hllo, HI 96721 

RE: Machinery Health Report 

Dear Mr. Verbanlc: 

Emerson's Machinery Health Services are available to enhance your existing program. As 
requested, a Vibration survey was conducted at your facility on March 20 - 23, 2006. The 
attached report Is intended to inform you of any significant machinery problems or current machine 
conditions identified during the analysis of the data for your plant. The items listed In this report 
have been given a priority of 1 through 5. 

As a global leader In providing advanced plant Machinery Health Management, Emerson's 
dedicated professionals are committed to providing the expertise, processes, and technologies to 
ensure your satisfaction and deliver machinery availability and optimum asset performance. 

If you have any questions concerning any of the information contained in this report, please contact 
me at (316)708-2279. We look fonvard to working with you again in the future and adding world 
class technologies to your Machinery Health Management program. 

Sincerely, 

Joe Potter 
Senior Machiniery Health Analyst 

^ » ^^EMERSON. 
Process Management 

http://Joe.potl0r6emersonpnx8S8.com
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W" 

Praeess fi/la nag e merit 

Machinery Health Report 
For Vibration Testing Conducted 

March 20 - 23, 2006 
At 

Hawaii Electric Light Company 
Hilo, Hawaii 

Report Prepared by: 
Joe Potter 

Sr. Macliinery Healtii Analyst 
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^̂ .,.yMy:-̂ .̂ Machinery Health Report 
EK1ERSON' r- i - r* 
mmmr^mt Executive Summary 

A vibration survey was conducted at your facility in Hilo on March 20 - 23, 
2006. Hill 5 was tested with Puna and Shipman 3 & 4 during this visit. The 
following pages include a summary of the equipment tested and detailed 
descriptions ofthe identified faults and recommended actions. 

A total of 4 cases were identified where action Is required by HeIco, the required 
actions are summarized below. More details about these faults are provided 
later in this report. 

Recommended Actions, sorted by criticailty 

Check Electrical, Bearings. Alignment & Balance 
Hill 5 Feed Water Pump 5B - Check Electrical, Balancing rotating 
components and confirming Alignment between components and replace 
motor bearings. 

Lubrication 
Hill 6 IR Air Compressor Motor- Grease Bearings 

Balance 
Shipman 3 Condensate Pump B - Balance rotating components. 

Bearings, Alignment 
Shipman 4 Feed Water Pump Motor A - Check Alignment tjetween 
components to ensure performance and refjlace motor bearings. 

• 

If you have any questions regarding this report, please contact Joe Potter at 316-
708-2279 or via e-mail atjoe.potter@emersonprocess.com. 

mailto:atjoe.potter@emersonprocess.com
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Prdte^s Managernerit^ 

Shipman Plant 

Machinery 
Condition 

Health 
IVIatrix 

Unit 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Equipment ID 
Shipman 4 
SH4CIRMTRA 
SH4C1RPMPA 
SH4C1RMTRB 
SH4C1RPMPB 
SH4CNDPMPA 
SH4CNDPMPB 
SH4FDIDMTR 
SH41DFAN 
SH4FDFAN 
SH4APHMTRA 
SH4APHMTRB 
SH4EVPPMPA 
SH4eVPPMPB 
SH4FWSMTRA 
SH4FWSPMPA 
SH4FWSMTRB 
SH4FWSPMPB 
SCAPH-A 
SCAPHP-A 
SCAPH-B 
SCAPHP-B 
SH4F0SPMPA 
SH4F0SPMPB 
SH4F0CDPMP 
SH4SVCPMPA 
SH4SVCPMPB 
SH40CWPMP 
SHWTSUMPMP 

in 
9 u 

Description S 
Turbine #4 ^ M 
Circulating Pump Motor A I O 
Circulating Pump A H 
Cirulating Pump Motor B ^ 1 
Circulating Pump B ^ 1 
Condensate Pump A H 
Condensate Pump B ^ | 
FD/ID Fan Motor W*^ 
ID Fan M ^ 
FDFan 
Air Preheater Motor A 
Air Preheater Motor B 
Evaporator Pump A ^ 
Evaporator Pump B •^ 
Feed Water Pump Motor A 
Feed Water Pump A 
Feed Water Pump Motor B 
Feed Water Pump B 
Drip Pump Motor A 
Drip Pump A 
Drip Pump Motor B 
Drip Pump B 
Fuel Oil Pump A P P 
Fuel Oil Pump B I I B 
Fuel Oil CD Pump ^ M 
Service Water Pump A ^ 1 
Service Water Pump B H M 
Bearing Cooling Water Pump 4 B H 
Waler Treatment Sump Pump H B 

c 
n 

OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

fINRr 
OK 

3NR§ 
^NR^ 
. 4'-. 
. 4 

(0 

I 
9 u. 

OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

to 

? 
« 

OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

^NBflNEe 
OK 

kNR ,̂ 

mm 
OK 
OK 

OK 

mRk 
m^ 
OK 
OK 

i NT , NT NT 
^ NT NT NT 

OK 
OK 

3NR? 
KNRI 

OK 
im>~ 

OK 
OK 

mm 
•iNR^ 
JNR^ 

&NRS 
?NR|i 

mm 
^Npi 
OK 

*NR? 
OK 
OK 

s.NR* 
SNR'i 

mm 

f j m 
^ N ^ 
mm 
^im 
OK 

'inm 
OK 
OK 

^ N ^ 

mm 
mm 

Notes 

Continue operation may result in machinery damage or personnel injury. 
Repair at eariiest opportunity - Machinery is in advanced stages of failure. Failure Is 
Imminent if use is prolonged. 
Schedule for repair - Fault is present requires attention; however, levels do not require 
immediate attention. 
Preventive maintenance initiated - Preventive maintenance should be performed to 
increase machinery reliability. 
No immediate action required {Informational purposes only) - Low level event has been 
noticed on this machine. 
No problems identified - Equipment is running at acceptible levels. 

•Not Runnlhgt^ Not running at time of testing 
Unit pulled out of service or out for replalrs. 
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Pfbces^ M^ h£|gerT^^ 

Shipman Plant (Cont) 

Machinery 
Condition 

Health 
Matrix 

Unit 
3 
3 
3 
3 
3 
3 

..3^ 
3 
3 
3 
3 
3 
3 
3 
3 . 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

Equipment ID 
Shipman 3 
SH3C1RMTRA 
SH3C1RPMPA 
SH3CIRMTRB 
SH3CIRPMPB 
SH3CNDPMPA 
SH3CNDPMPB 
SH3FD1DMTR 
SH3IDFAN 
SH3FDFAN 
SH3APHMTRA 
SH3APHMTRB 
SH3EVPPMPA 
SH3EVPPMPB 
SH3FWSMTRA 
SH3FWSPMPA 
SH3FWSMTRB 
SH3FWSPMPB 
SCAPH-A 
SCAPHP-A 
SCAPH-B 
SCAPHP-B 
SH3F0SPMPA 
SH3F0SPMPB 
SH3F0CDPMP 
SH3SVCPMPA 
SH3SVCPMPB 
SH3BCWPMP 
#1 SHAIRJOYMT 
SHAIRJOYAC* 1 
#1SHAIRJ0YMT 
SHAtRJ0YAC#1 
SHCIRWMTRI 
SHCIRWPMPl 

Description 
Turbine #3 
Circulating Pump Motor A 
Circulating Pump A 
Cirulating Pump Motor B 
Circulating Pump B 
Condensate Pump A 
Condensate Punip B .-
FD/ID Fan Motor 
ID Fan 
FDFan 
Air Preheater Motor A 
Air Preheater Motor B 
Evaporator Pump A 
Evaporator Pump B 
Feed Water Pump Motor A •: • 
Feed Water Pump A 
Feed Water Pump Motor B 
Feed Water Pump B 
Drip Pump Motor A 
Drip Pump A 
Drip Pump Motor B 
Drip Pump B 
Fuel Oil Pump A 
Fuel Oil Pump B 
Fuel Oil CD Pump 
Service Water Pump A 
Service Water Pump B 
Bearing Cooling Water Pump 3 
#1Joy Air Compressor Motor 
#1 Joy Air Compressor 
#2Joy Air Compressor Motor 
#2Joy Air Compressor 
Circ Water Pump Motor #1 
Circulating Water Pump #1 

D
ec

-0
5

 

Ja
n-

06
 

^ H OK 
^ m OK 
^ m OK 
^ M ok 
^ M OK 
^ m ok 
•-.:3.^ H ^̂  
• • OK 
P OK 

2 OK 
» mRk 
- mR¥. 
r SNF^ 
1 OK 
- OK 

» OK 
5 OK 
Z OK 
J OK 
m SNRv' 
• £NR^ 
- SNR? 
r OK 
1 OK 

H I OK 
HHfJ^RS 
Hfe^NR^ 
• • OK 
MH '-̂^ 
•H^^NR^ 
• H ^ N R i i 

(D 

2 
u. 
OK 
OK 
OK 
OK 
OK 
OK 
3 

OK 
OK 
OK 
OK 

mR^ 
?NR^ 
^NR^ 

3. 
OK 
OK 
OK 

*.NR? 
mRi 
*NRi 

mm 
i;NR5 
OK 
OK 

m H i 
OK 

mRt 
OK 
OK 

5NR5 
sNRi 

(O 

? 
a 
S OK 
OK 
OK 
OK 
OK 
OK 

•' 3 : - : -

OK 
OK 
OK 
OK 

^ ^ 

m^. 
mp 
••- 3 v : -

OK 
OK 
OK 

fi'Nii^ 

mm 
mm 
mm 
mm 
OK 
OK 

^ N l ^ 
OK 

^ N l ^ 
OK 
OK 

tNR^ 
^NE^ 

•h] NT N T : NT 
- q N T ' NT "NT 

Notes 

Continue operation may result in machinery damage or personnel injury. 
Repair at eariiest opportunity - Machinery is in advanced stages of failure. Failure is 
imminent if use Is prolonged. 
Schedule for repair - Fault Is present requires attention; however, levels do not require 
immediate attention. 
Preventive maintenance initiated - Preventive maintenance should be performed to 
Increase machinery reliability. 
No immediate action required (Informational purposes only) - Low level event has t»een 
noticed on this machine. 
No problems identified - Equipment is running at acceptible levels. 

j^MotRiinrilh^g^ Not running at time of testing. 
NT Unit Pulled I Unit pulled out of service or out for replalrs. 
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Machinery Health 
Condition Matrix 

Hill Plant 

Unit Equipment IP Description 

in 
9 o 

to 9 c n 2 
(D 

1 
S Notes 

HSB APHMTR HSB APH Drive Motor gNRS mR^ ii^m 
H5B APHGBX HSB APH Gearbox mRs m m %um i^m 
HSCIRCMTRA Circulating Pump Motor 5-A OK OK OK OK 
H5CIRCPMPA Circulating Pump S-A OK OK OK OK 
HSCIRCMTRB Circulating Pump Motor 5-B OK OK OK OK 
HSCIRCPMPB Circulating Pump 5-B OK OK OK OK 
HSCIRCMTRC Circulating Pump Motor 5-C OK OK OK OK 
HSCIRCPMPC Circulating Pump 5-C OK OK OK OK 
HSCASACMTR Service Air Compressor Motor ki^m mm 
HSAIRSAC Service Air Compressor mm 

?NR4 
mm mm mm 

HSCAIACMTR Inst Air Compressor Motor INRf mm mm 
H5AIRIAC Instrument Air Compressor turn m m SNiî  
HSCNDMTRA Condensate Pump Motor A • • ; 3 ' ^ OK OK 
HSCNDPMPA Condensate Pump A OK OK OK OK 
HSCNDMTRB Condensate Pump Motor B -3 OK OK 
HSCNDPMPB Condensate Pump B OK OK OK OK 
HSCNDTPMTR Condensate Transfer Pump Mtr mKp mm mm mm 

INR! HSCNDTFPMP Condensate Transfer Pump mRi mRi mm 
HSDFFDMTR FD Fan Motor OK OK OK OK 
HSDFFDFAN FDFan OK OK OK OK 
HSEVAPPMP Evaporator Pump '̂NRg nm*: mm mm 
HSFSFWMTRA Feed Water Pump Motor SA OK OK OK OK 
HSFSFWPMPA Feed Water Pump SA OK OK OK OK 
HSFSFWMTRB Feed Waler Purnp Motor 58 3: Z •: 

HSFSFWPMPB Feed Water Pump SB OK OK OK OK 
HSSECFPMPA Secondary Fuel Pump A OK OK OK OK 
HSSECFPMPB Secondary Fuel Pump B gNRIi: mf& tmt mm 
HSSVCWMTRA 
HSSVCWPMPA 

Service Water Pump Motor A OK mm mm 
Service Water Pump A 

HSSVCWMTRB Service Water Pump Motor B 

mm 
mr^ mm mm 
NRl mm. SS 

HSSVCWPMPB Service Water Pump B sNRv SNR? SNI% 
HFOPRIPMPB NR6 Primary Fuel Oil Pump mm mm N̂R*̂  mm 
HFOPRIPMPA NRS Primary Fuel Oil Pump A i-NR^ mm ûm mm 
HFOPRIPMPB NRS Primary Fuel Oil Pump B OK mm OK OK 
HSASLOPTRB Aux Stm Lube Oil Pmp Turbine \nH% mnf. m^- iN^ 
HSTGOILPMP Tuming Gear Oil Pump INR? mni mRi mm 

Continue operation may result In machinery damage or personnel injury. 
Repair at eariiest opportunity • Machinery is in advanced stages of failure. Failure is 
Imminent if use is prolonged. 
Schedule for repair - Fault is present requires attention; however, levels do not require 
immediate attention. 
Preventive maintenance initiated - Preventive maintenance should be perfomied to 
increase machinery reliability. 

Hfet^^;Watch^:r 
No immediate action required (Informational puiposes only) - Low level event has been 
noticed on this machine. 

OK Okay No problems identified - Equipment is running at acceptible levels. 
NR^ Jife; N6t:RunyiinS '̂? Not running at time of testing. 
NT.v>^ - iJntPu ed [Unit pulled out of service or out for replalrs. 
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EMERSON. 

Hill Plant (cont) 

Machinery Health 
Condition Matrix 

Unit 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Equipment ID 
HSDFSDOMTR 
HSDFSDOPMP 
H6 APH MTR 
H6 APH GBX 
HSCIRCMTRA 
H6C1RCPMPA 
HSCIRCMTRB 
HSCIRCPMPB 
HSCIRCMTRC 
HSCIRCPMPC 
H6C1RCMTRD 
H6C1RCPMPD 
H6A1RSAMTR 
HSAIRSAC 
H6AIRIAMTR 
H6A(RIAC 
H6AIRIRMTR 
H6AIRIRAC 
H6AIRIRCF 
H6LHTRDPMP 
HSCNDMTRA 
HSCNDPMPA 
HSCNDMTRB 
HSCNDPMPB 
H6DFDHSMTR 
H6FDFAN 
H6DFDLSMTR 
H6EVPPMPA 
H6EVPPMPB 
H6FWBFMTRA 
H6FWBFPMPA 
H6FWBFMTRB 
H6FWBFPMPB 
H6SF0PMPA 
H6SF0PMPB 

Description 
#S Diesel Oil Pump Motor 
#5 Diesel Oil Pump 
H6APH Drive Motor 
H6 APH Gearbox 
Circulating Pump Motor 6-A 
Circulating Pump 6-A 
Circulating Pump Motor 6-B 
Circulating Pump 6-B 
Circulating Pump Motor 6-C 
Circulating Pump 6-C 
Circulating Pump Motor 6-D 
Circulating Pump 6-D 
Service Air Compressor Motor 
Service Air Compressor 
Instrument Air Comprsr Motor 
Instalment Air Compressor 
IR Air Compressor Motor 
IR Air Compressor 
IR Air Compressor CIng Fan 
LP Heater Drip Pump 
Condensate Pump Motor A 
Condensate Pump A 
Condensate Pump Motor B 
Condensate Pump B 
FD Fan High Speed Motor 
FDFan 
FD Fan Low Speed Motor 
Evaporator Pump A 
Evaporator Pump B 
Feed Water Pump Mtr A 
Feed Water Pump 6A 
Feed Water Pump Mtr B 
Feed Water Pump 6B 
Secondary Fuel Oil Pump A 
Secondary Fuel Oil Pump B 

in 
9 

SNRS 
fcNHi? 
^NR^ 
m m 
OK 
OK 

t m i 
mR!̂  

OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

f;;NRi 
mRi 
mRi 

(D CO te 

2 2 1 
a o ^ -» u. S 

•̂ NR? m m s'NK 
aNR? WRi ^NRI 
^NR^ IH lNk 
gNRfHHr^f^. 
OK ^ H ok 
OK 

??NR? 

mR\ 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

«NR^ 
^NRI 
JNRI 

OK 

%um 
m m 

OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

^NRiq 
itNR^ 
^NRt 

NT H2ki 1. k^M 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

; :NR« 

OK B ^ OK 
OK 3 OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

OK | H OK 
OK I H OK 

.^NR?I^5NR? 

Notes 

Continue operation may result in machinery damage or personnel injury. 
Repair at eariiest opportunity - Machinery is in advanced stages of failure. Failure Is 
imminent If use Is prolonged. 

Schedule for repair- Fault is present requires attention; however, levels do not require 
immediate attention. 
Preventive maintenance initiated - Preventive maintenance should be performed to 
increase machinery reliability. 
No immediate action required (Informational purposes only) - Low level event has been 
noticed on this machine. 

No problems identified - Equipment is running at acceptible levels. 
^"^Nbt-Runhiriq^^ Not running at time of testing. 

Unit pulled out of service or out for replalrs. 
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Process Management 

Hill Plant (cont) 

Machinery Health 
Condition Matrix 

in (o 

?. 9 
c 

2 
Unit 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Equipment ID 
H6CNDDTKPA 
H6CNDDTKPB 
H6SVCWPMPA 
H6SVCWPMPB 
H6SVCBPMP 
H6GLSLPMP 
H6DCLOPMP 
H6TGL0PMP 
H6SALOPMP 
H6DFDOMTRA 
H6DFD0PMPA 
H6DFD0MTRB 
H6DFD0PMPB 

Description 

Reblr Cond Drain Tank Pump A 
Reblr Cond Drain Tank Pump B 
Service Water Pump A 
Sen/ice Water Pump B 
Booster Pump 
Gland Seal Pump 
DC Lube Oil Pump 
Turning Gear Lube Oil Pump 
Aux Lube Oil Pump 
Diesel Oil Pump Motor A 
[Diesel Oil Pump A 
Diesel Oil Pump Motor B 
Diesel Oil Pump B 

Q 
OK 

^NR* 
OK 

iJNR?: 

m^^ 
*NRr^ 
^NR? 
'^URi 

mR^ 
mm 
mm 

n 

OK 

mR'̂  
OK 

mR̂ -
OK 
OK 

mR\-
SNFU 
^ R f 

mRi 
[rNRI 
^•NB? 
INRl^ 

L 

• b 
p " 

i [: 
* 

F 
i 

« 
; 
( • 

1 

CD 

1 
S Notes 

• OK 
mmsii 
1 OK 

mmm 
• OK 
9 OK 
mnm 
dmm 
•KNI^ 
mnm 
m^m 
mtam 
mmm 

• 

Puna Plant 

Equipment ID 
PUCWPMTRA 
PUCWPMTRB 
PUCWPMTRC 
PUAIRMTRA 
PUAIRCOMPA 
PUAIRMTRB 
PUAIRCOMPB 
PUCDNTKPMP 
PUCDMUMTRA 
PUCDMUPMPA 
PUCDMUMTRB 
PUCDMUPMPB 
PUCONDMTRA 
PUCONDPMPA 
PUCONDMTRB 
PUCONDPMPB 

Description 
Circ Water Pump Motor A 
Circ Water Pump Motor B 
Circ Water Pump Motor C 
Plant Air Compressor Molor A 
Plant Air Compressor A 
Plant Air Compressor Motor B 
Plant Air Compressor B 
Cond Drain Pmp to MU Tank 
Cond Make-up Pump Motor A 
Cond Make-up Pump A 
Cond Make-up Pump Motor B 
Cond Make-up Pump B 
Condensate Pump Motor A 
Condensate Pump A 
Condensate Pump Motor B 
Condensate Pump B 

•n 
9 
o 
« 
o 
OK 
OK 
OK 
OK 
OK 

mm 
znm 
\NR^ 
OK 
OK 
OK 
OK 
4 

OK 
OK 
OK 

CD 

9 
c 
n 

OK 
OK 
OK 
OK 
OK 
OK 
OK 

^NRi 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

CD 

2 
o 
u. 

OK 
OK 
OK 

3NR5 

ĵtmc 
OK 
OK 

mm 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

le 

? 
n 
S OK 
OK 
OK 

tmm 
mm 
OK 
OK 

mm 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

Notes 

•'̂ J '̂V r̂ 'Emergencv [Continue operation may result in machinery damage or personnel Injury. 
Repair at eariiest opportunity - Machinery is in advanced stages of failure. Failure Is 
imminent If use is prolonged. 
Schedule for repair - Fault is present requires attention; however, levels do not require 
Immediate attention. 

Preventive maintenance initiated - Preventive maintenance should be performed to 
increase machinery reliability. 
No immediate action required (Informational purposes only) - Low level event has been 
noticed on this machine. 

No problems identified - Equipment is njnning at acceptible levels. 
iHNR^ ^iNdt'Runnlng^^ Not njnning at time of testing. 

Unit pulled out of service or out for replairs. 
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Process M a r i a g e i ^ ^ 

Puna Plant (cont) 

Equipment ID Description 

Machinery Health 
Condition Matrix 

in 

9 I 
PUDFOPMPA 
PUDFOPMPB 
PUIDHSMTR 
PUDFIDFAN 
PUIDLSMTR 
PUFDHSMTR 
PUDPFDFAN 

(0 
9 c n 2 

Diesel Oil Pump A .r;NR^l4NRg|^:NR^|gNF^ 

te 

1 
S Notes 

Diesel Oil Pump B NT NT NT NT 
ID High Speed Motor 
ID Fan 
ID Low Speed Motor 
FD High Speed Motor 
FDFan 

PUFDLSMTR 
PUFSFWMTRA 
PUFSFWPMPA^ 
PUFSFWMTRB 
PUFSFWPMPB 
PUFOFWDPMP 
PUFOSULPMP 
PUFOFOPMPA 
PUFOFOPMPB 
PUDCBRGPMP 
PUVPREXPMP 
PULOSPMPA 
PULOSPMPB 
PUSVCWPMPA 
PUSVCWPMPB 
PUSVCHPPMP 
PUSVCFLPMP 
PUSCCWPMPA 
PUSCCWPMPB 
PUHYDPMTRA 
PUHYDPMPA 
PUHYDPMTRB 
PUHYDPMPAB 

FD Low Speed Motor 
Feed Water Pump Motor A 
Feed Water Pump A 
Feed Water Pump Motor B 
Feed Water Pump B 
Fuel Oil Transfer Pump 
Fuel Oil Unloading Pump 
Fuel Oil Pump A 
Fuel Oil Pump B 
DC Bearing Oil Pump 
Vapor Extraction Pump 
Lube Oil Pump A 
Lube Oil Pump B 

OK OK OK 
OK 
OK 
OK 
OK 

OK 
OK 
OK 
OK 

OK OK m f ¥ 

OK 

mH^ 
OK 
OK 

OK 
OK 

^NR^ 
OK 
OK 

NT.^ NT. NT 
NT -NT -NT 

OK OK OK 
OK 

mm feNPU 

mm OK 
OK 

mBi 
SNRI 
OK 

OK 

^m OK 
im i mm 
mm OK 
OK 

?NRJ mRt . 
Service Water Pump A 
Service Water Pump B 
HP Water Pump 

m ?;NR£ 

Flush Pump 
County Water Papaya Pump A 
County Water Papaya Pump B 
Hydraulic Pump Motor A 
Hydraulic Pump A 
Hydraulic Pump Motor B 
Hydraulic Pump B 

PUWTSMPPMP Sump Pump 

•£NB; 

3 OK 
OK 
OK 

3NR? 
OK 
OK 

^NR^ 
yNRf 
?NR4 

OK 
OK 

mRi 
OK 
OK 

^NR? 
1NR? 
^.NR: 

PUTGLESPMP I Gland Exhaust Pump ;Nft 

OK 

mR̂ : 
!MMM 
OK 

^NR^ 
OK 
OK 

mm SNR? 

im^ 
OK 
OK 
OK 

f:NR.-t 
OK 
OK 

='NR? 
î NR^ 
iNRr 
^NR^ 

OK 
OK 

t tm 

OK 

mm 
mR% 
OK 
OK 

iNR* 
i?NR5 

mm OK 
OK 
OK 

sNRi 
OK 
OK 

iHRi 

mRh 
iNR^ 
•MR$ 

Continue operation may result In machinery damage or personnel Injury. 
Repair at eariiest opportunity - Machinery Is in advanced stages of failure. Failure is 
imminent if use Is prolonged. 
Schedule for repair- Fault Is present requires attention; however, levels do not require 
Immediate attention. 
Preventive maintenance initiated - Preventive maintenance should be performed to 
increase machinery reliability. 
No immediate action required (informational purposes only) - Low level event has been 
noticed on this machine. 
No problems identified - Equipment is running at acceptible levels. 

(̂ NR^. #,N6t RiJnnlh'^^ Not running at lime of testing. 
NT ;-'.'''UnitPulled I Unil pulled out of service or out for replairs. 
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Machinery Health Summary Report I 
03/28/06 

Admini8trator/400 

Pr io r i t y^ H5FSFV/MTRB 
FeedWSler 
Pump Motor SB 

21-Mar-06 • Baerings and Rolor 
defects - Motor, AC Induction 

Anslyilt: Motor sW thowtng a Ngh ampUtuda wtthin Iho 2 & 1 times at 
running ipood. I i tU bellavB wa hovo savorsl thlngi going on, not only 
bearing dafocti but alto sloctrtcal problanu. Yea this does look Ilka 
mIsaRgnment with Imbalanee being related to beartng detoct*. WMe 
coOecting data Fm i tU noticing a pdslng vtbratlon that resembled an 
electilcat problem. Pleasa note boiow the spactTum showing a Strang 2 
X line frequency with higher emplltudei tarther ouL Note the trend has 
came dowm some. This may ba due to load. 

Recommend: CtMddng motor tor etectrtcel problems arxt when time is 
av^tabte raptedng motor beartngs. Also oonftrm aUgnmenl bettwen 
componanti to ensure performance. 

Prtortty-3 SH3CNDPMPB 
CorxJensate 
P u m p B 

21-Mar-06 - Imtialance - Motor, 
AC trxjuction 

Artalysis: Motor ttm showing unbalance at mnning spaed. Plaasa nota 
tMlow Ihe spectrum showing a atrting amplltuda at rurviing spaed. Tha 
trend has came down even more than the last visit 

Recommend: Cheddng periodically ror progression In tha 1x RPM 
parameter. When time is available ttaving untt sent In tor routine check 
with tfslartcing rotating components. 

Pr for f tyJ SH3FWSMTRA 
Feed Water 
Pump Motor A 

21-Mar-06 - Antifriction bearing 
defect - Molor, AC Induction 

Analysis: Motor twarirtgs are sttll showing high levels of Itlgh frequency 
energy and high levels of Impacting in the Uma waveform. This Is 
rKymaDy assodated wtth a lata stage I)ear1r>g defect Please note tend 
display 

Recommend: Chedting periodically tor IrKfaasing. Replacing motor 
bearings wt>an ttma Is avallabla. 

4 
EMERSON-

Process Management 
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Machinery Health Detail Report 
03/28/06 

Admlnlsti^ tor/400 

Area H5 Hill Plant 5 

Equipment HSFSFWMTRB Feed Water Pump Motor SB 

Problem: 21-Mar-06 - Bearings and Rotor defects - Motor, AC Induction 

Urgency; 

PiiorityrS 

Explanation: Analysis: Motor still showing a high amplitude wiihin the 2 & 1 times at running speed. I still believe we have several 
things going on, not only bearing defects but also electrical problems. Yes tills does loolt like misalignment with 
imbalance being related to bearing defects. While cxillecting data I'm still noticing a pulsing vibration ttiat resembled an 
electrical problem. Please note below the spectnjm showing a strong 2 x line frequency with higher amplitudes farthei 
out. Note the trend has came down some. This may be due to load. 

Recommend: Checking motor for electrical problems and when time is avaiiabie replacing motor bearings. Also 
confirm alignment t}etween components to ensure performance. 

f 
a 
t 

u 

u 

u 

u 

u 

u 

Ll 

, 

IB .>n< lw»»u i»auw» 
MfVMrntSaiH M a O A M M H a U t f 

1 • U i ^ . . 

I M k r J I I W M l 

OWIUlUJHIVaB 

D l t m a L a R d 

M«B«f*>WM 
cw: JU 
•p^ -Jh - n c l M l i ^ t > M « M i 

£ : » / ... . 4̂  , 
. E l V l E F t S O M . 
Process M a n a g e m e n t 
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Machinery Health Detail Report 
03/28/06 

Admlnistiator/400 

Area S3 Shipman Plant 3 
Equipment SH3CNDPMPB Condensate Pump B 

Problem: 21-Mar-06 • Imbalance - Motor, AC Induction 

Urgency: 

Pri6rity-3: 

Explanation: Analysis: Motor still showing unbalance at running speed. Please note bekiw the spectnim showing a sbong 
amplitude et mnning speed. The trend has came down even more than the last visit. 

Recommend: Checking periodically for progression In the Ix RPM parameter. When time is available having unit sent 
in for rotitine check with balancing rotating components. 

tKXMMVHriH I n a C U f U l M W r M 

UHDiNU 

M-.imianisi: 

•ooawaaiN taarOABrtNaaaM 

Dwc WkMI U IMW« 

_ .oar II4B>4I 
• • n K t m a 

JMpt'tM 

. E f v l E R - S O I M . 
Process f ^ a n a g e m e n t 
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Machinery Health Detail Report 
03/28/06 

Administrator/400 

Area S3 Shipman Plant 3 

Equipment SH3FWSMTRA Feed Water Pump Motor A 

Problem: 21 -Mar-06 - Antifriction bearing defect - Motor, AC Induction 

UrgeiKy: 

:Prionty-3 

Explanation: Analysis: Motor bearings are still showing high levels of high frequency energy and high levels of Impacting in the time 
waveform. This is normally associated with a late stage bearing defect. Please note tend display 

Recommend: Checking periodically for increasing. Replacing motor bearings when time is available. 

atil 

i.n] 

•3 •twtWMhwiaai* 
BOnnaTSMnN IMaB>tti»«lfh»M 

e«* t U M I t* l l * r « 

^ 

DMOMBr 
BOnflartMIM SMOlAMMMtoM 

OfBUU*.11H¥«a 
S M i U 

4̂  
_ E I V I E R . S O t s l . 
Process IVIanagernent 



CA-IR-51 
DOCKET NO. 05-0315 
ATTACHMENT 5d 
PAGE 62 OF 185 

03/28/06 

Admlnlsb^lor/400 

Tttlo: 

Explanation: 

21-Mar-06 - Bearings and Rotor defects - Motisr, AC 
Induction 
Analysis: Motor still showing a high amplitude within the 2 & 1 
times at running speed. I still believe we have several things going 
on, not only twaring defects bt;t also electrical problems. Yes this 
does look like misalignment with imbalance being related to bearing 
defects. While collecting data I'm still noticing a pulsing vibration 
that resembled an electrical problem. Please note below the 
spectrum showing a strong 2 x line frequency with higher 
amplitudes farther otit. Note the trend has came down some. This 
may be due to load. 

Recommend: Checking motor for electrical problems and when time 
is available replacing motor ttearings. Also confimi alignment 
between components to ensure perfonnance. 

Urgency: 

; Priority-3 

Actual Case 

Corrective Actions Taken: 

Explanation: 

iftilii 'rtwiiiii 

21-Mar-06 - Imbalance - Motor, AC Induction 

Analysis: Motor still showing unbalance at running speed. Please 
note below the spectrum showing a strong amplitude at running 
speed. The trend has came down even more than the last visit. 

Recommend: Checking periodically for progression in the 1x RPM 
parameter. When time is available having unit sent in for routine 
check witii balancing rotating components. 

Urgency: 

Pribrity-3 

Actual Case 

Corrective Actions Taken: 

EMERSON. 
Process M a n a g e m e n t 
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Machinery Health Follow Up Report 03/28/06 

Admirii8trator/400 

TKIe: 

Explanation: 

ffin^jt^iahj] 

'SH3EWSMTRA^EefdLWaWj^^ 

21-Mar-06 - Antifriction bearing defect - Motor, AC Induction 

Analysis; Motor tiearings are still showing high tevels of high 
frequency energy and high levels of impacting in the time 
waveform. This is normally associated with e late stage bearing 
defect. Please note lend display 

Recommend: Checking periodically for increasing. Replacing motor 
bearings when time is available. 

Urgency: 

Priority-3 

Actual Case 

Corrective Actions Taken: 

• 

EMERSON. 
Process Management 
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EMERSON 
ProcessManagement 

Mickey Harp 
Analyst Analysis Services 

Enwrson Process Management 
Asset Optlmlzatkxi [Division 

B3S Innovation Dilve 
KnoxvflJe,TN 37932 

865.67S.2400 X3403 
Mlckey.Harp@EmersonProc8ss.com 

May 15, 2006 

Mr. Andy Ho 
Mr. Craig Yamamoto 
Boehringer Ingelheim 
Hawaiian Electric and Light Co, Inc 
54 Halekauila Street 
Hilo, HI 96721-1027 

Gentlemen, 

Vibration data was collected at your facility in April 2006. Analysis was performed on that 
equipment on May 13-15, 2006. The attached report is intended to inform you of any significant 
machinery problems identified during this analysis. 

CSI is committed to providing Worid Class Predictive Maintenance technologies and ensuring 
customer satisfaction. If you have any questions conceraing any ofthe information contained in 
this report please feel free to contact me. I would like to thank you for allowing CSI Services to 
assist you in your Reliability Based Maintenance efforts. 

If you have any questions or concems please feet free to contact me at anytime. I did not see any 
bearings in your current database. If you could email me any bearing ids for the equipment in 
your database I will add them to your database. This will help strengthen your current database 
and also help me with the analysis of data. 

Mickey Harp, 
Analyst, Analysis Services 

http://865.67S.2400
mailto:Mlckey.Harp@EmersonProc8ss.com
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EMERSON. 
Pro^ss Management 

VIBRATION PRIORITY SUMMARY 
•,'M i l if f [;]"«w V.-:-:rJ (* I f̂  I V Priority 5: 

Continued operation may result in machinery damage or personnel 
injury. 

Immediate action required. 

;nni5/i^Hr Priority 4: 
Machinery is in advanced stages of failure. 

Failure is imminent if use is prolonged. 
Repair at earliest opportunity. 

Priority 3: Alarm 
Fault is present that requires attention, however, levels do not require 

immediate attention. 
Schedule for repair. 

Priority 2: 
Low level event has been noticed on this machine. 

No immediate action required. Informational purposes only. 

?i.efHiE©pmiM3-l^> Priority 1: 
Discussion is needed on this issue or provided for informational 

purposes. 
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EMERSON. 

[ u r M w n SWpnwnS 
! ^ LfOMnwa qfartaOip Punp M M M A_ 
B! Citculatoq Puwp A SH3CIRPMPA 

Dfu l l ino FVnp MoBr B SHSORKfTRB 
sracuipupe 

OK 

31 C*mM«Mng Putwp ft 
CofKJwmW Pump A SH3CP4DPUPA 
CondwmlB Puwg B SKSCNDPMpe 
FO/ID Fan ktotor 
IP Fan 

mrsr SP 
Alf P f h — W MoWf A 
Ak Prehwwr Mo»nr B SHlAPHMTRa 
E vpflfaWf Pump A SKIEVPPMPA 
E w p o f tor Pump B SMBgypPlitpg" 
f—d W M f Punip M o w T " SH3FW8lifTRA B«w»<g0»*»5" 
f —0 W I f Pump A &H3FWSPMPA 

5REI.eWC^Er>>ny F—a W»(w Pump MWof'B" EhUFWSMTRB 
i=—d Wit»f Pumpfl SHJfWSPMPfl 
jWp Pump Mctaf A SCAPH.A 
b > ^ P u f n p ~ scXM^A 
i>1pPumpMowr B 
i>ipPwnp~B 

SCAPHa 

^ u 1 OH P U H I P A " 

SCAPHP.6 
SH3P0SPMPA 

i=uM O* PumpB" SHlFOSPMPe 
SHtfOCDPUf ?u«t CM CO Purry 

S«rv>c« Watm Puny A SK15VCPMPA 
SH3svtiPi>tPe '6fv*o» WiWf Pump a 

&—nnQ CaoDng WHif Pump 3 SHSeCWPMP 
/ I Jov Ait CompfMCT Motet «1SHAiaX3Y 
111 JOY Ail ConipiaiKH 
112 Joy Alt Conipf«»Mt Motof 
ittJoy Ait Compmaot 
^ W a l t Pump Motet i ~ SHaftWMTRI 
gltojlaHnq W a l r Pump t l SHCIRWPMPl 

ahtpminPiant4- -•••-••-h»- . q m p - . : v y . -.: ?.-3.̂ ;*-'' - y • 

ns 
v l i ^ I i l 

imtilna«4 
Clmilabno Pump Motet A 

SWpnwi* 
SH40RMTRA 

m £lfpil«tlnQ Pump A ShWCIRPMPA 
gltmanng Putnp Motet B ' 
fclreutoWQ Pump B 

SH4CIRMTRB 

SI 
gntiOanMla Pump A 
£codwmt» Pump B 

SH4CN0PMPA 

w 'fOno Fan Motet 
iSTST 

SWFDIOMTH 

roR 
SH4IDFAN 
gfBFBFiOr s; 

A" Ptahaaft Motot A 
Alt Ptafiaatei Mntot B • 
evapntatet Pump * SH4EVPPMPA 
E«poratef Pwrp ft SMEVPPMPB 
F—dW«lat Punip Motel y SIMFWSKmU >:|Looiaiiaa» 
Faad Watat F^TyA 5H4FWSPMPA 
FaaO WalBt Pump Motet B SMFWSWTRfi 
Faad Watat Pump B 
Qilp Pump Motet A SCAP»+A 
ptlpPump A 5CAPHP.A 
D"P Pump Motof B SCAPM4 
bnpPufflp B SCAPHP-S 
F u l Oil Pump A SMFOSPUPA 
FualOliPtfBpB SMFOSPMPe 
Fual OH CD Pianp 
Sanflca WalW Pump A 
Sawica Walet Pump B 

SH4SVCPMPA 

BaaJing Cptfcna Watat Pump * SmfiCWPMP 
Walat TraalmanI Sump Pump SHWTSUMPMP 
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H5A APH Ott<» M P W 
HiA APH Gaaibox 
Citoilwinfl l^ump Motet 5-A 

m ClnaHaftio F\»mp 5-A H5CIRCPMPA 
OtcmaBnj pump Motet & a 
CiteulaBfw Pump &-B 

HSaRCUTRB 

CItculabng Pump MoW 5-C H5CIBCMTRC 

m ClteuUung pump 5-C 
Satvica Ait Compraaaot Motet HSCASACMTR 

S^ SatvU AJf gomptaaiot 
iS? mn Alt ComPfMct Motet 

InMtutnwA AJLCcmrauEt 
Condaniata Puno MWnt A 
CeftOfMla PumpA 
Condanirta Pump MrtOt B 
CooOtaala PumpB m Conclaniata Trwialat Pump Mit 
ICotmaiwala I r a n i l t Puny 
FDFanMoWf 
FDFan 
Evapotatet Putnp ISC 
F—d W a l t Pump Motet 5A HSFSFWUmA 
F a t i W a l t Pump 5A HSFSFWPMPA 
Fwa Wa l t Pump MoWf SB 
f aan Walat Putnp SB 

tjoaanaai and Elactical 

SacooOtY F u l Pump A 

m 
Eatly Bat ino Dalael 

Saconoaty F u l Pump B HSSECFPMPB 
StvleaWawf Pump Motet A HSSVCWMTRA 
Satvtea W l » t Pump A HSSVCWPMPA 

m .Sarvlea WaWt Pump Mc«qf B HSSVCWMTRB 
Satiiica W W f Pump B HSSVCWPMPB 
NRB Pilmatv Fual Ol Pump HFOPRIPMPB 
MRS PiWitv Fual Ol Pump A HFOPRIPMPA 
NRS P m i t y F u l 01 Pump B HFOPRIPMPB 
Am &w» Lupa O* Pmp TuiMna HSASIOPTRB 
T u m i d r d P u n i p 
f 5 Dla*ai OtPunipM«»t H50FS0OMTH 
•S DIaul O l P " " P 

^•fcjJl H i i l H l l B 
HSOFSDOPMP 

HSVRB 
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HBTutUna 
H6APH CWvJ Motet 
HGAPHGa^b^_ 
Clinilallno Ptwy Motet 6-A 
atailBano pump 6-A HSCIRCPMPA 
ClnjjtaBnfl Pump Mntet 6-a 
DnntaHno Ptftnp 6-B 
CmaHaana pump Motet ^ C HGaRCMTRC 

m CIrcuMlna Pump H : HeORCPMPC 
ClteuHUno Pump Motet 6<l H6CIRCMTRD 
Cifculalinq Pump 6-0 H6CIHCPMPO 
Satvtca AH CO^P^"**" Molot 
StvCT Ait Con'Pfaaot 
InMfumam Alt Compfit Motet 
InWn^nt* AX Compftaot 
LR Ait Canptataot Mow 
IR Ait Comptaaaot 
IR A* Conytaaaot O w Fan 
LP hiaalv DtlpKifnp H61HTRDPMP 
CondanaalB Pump Mc<ot A 

Dl ConOeniaH PumpA 
ConOanma Pump Motet B ^ 
ConOaniala Pump 6 m FO Fan HlQh Sp—d Motet H6DFDHSMTR 
FDFan 

^ FD Fan Lo* jipaaO Motet 
Evaponwx Pump A 
E v«>otalet Fwnp B 
Fa«a Wa l t pump U f A H6FW6FMTRA 
FaaO W a l t Pump 6A H6FWBFPMPA 
FaaO Wa l t Pump Mtr B H6FWBFWTRB 
Faad Watet Pump 6B 
SaconOafy F^al OH Pump A 
SaconBtY FiH Oil Pump 6 H6SF0PMPB 
Rabk Cond Drain Tanit Pump A 
Rat* Cond Prafci Tanii Pianp B 
Satvtca WawPumpA HeSVCWPMPA 
Satvtca Walaf Pump B HeSVCWPMPB 
BoQtiat Pun»p_ m El t i d Saai pump 
DC luba OH pump 
Tutnlng G a t Luba OM Pump 
Am Luba Oil Pump 

3K D.e«at Oil Pump Motet A H6DFDOMTRA 
D<aMl OH Putnp A HEOFDOPMPA 
.Oia ia i» Putnp MotetB ,H60FD0MTRB 
DtaialOl PuiCPB HeOFOOPMPB 
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CIrcWaMtPumplitotetA 
Circ Wat t Pump Motet B 
Cite Wa l t Pump Molot C 
Plant AJt Comptaaaot Motet A 
Platri AJr Comcrataot A 
Plant Alt Coftvfsaaot Motet B 
Ptant Ak Cotrptvant B 
Cond Dram Pmp U MU Tanli 
Cond MakamP Pump Motet A 
Cond Maka^P Pump A 
CotM Maiia-uP Pump Motot B 
Cond hlal^uP Pimp B 
Cotioanaata Putnp Motot A 
Condanaat* Putnp A 
Condanuta Putnp Maut B 
COfNlatnata Pump B 

Olaaal 01 Pump B 
IDHtDhSoat lMoln 
IDFati 
ID Low Spaad Motot 
FD Hioh Spaad Molot 
F D F t i 
FO Low Spat) ktotet 
' • m l Wat t Pump Motet A 
Faad Wat t Purnp A 
Faad Watet Pump Motot B 
Faad WaMt Pumo B 
FuM Oil Tranalt Pump 
Fual 01 IMoadlng Pwnp 
Fual Ol Pumo A 
FualOHPunteB 
DC Batkig Ol Punv 
Vaooi Enaction Putno 
L u b a O f ^ m v A 
LubaOtPuncB 
Sarvlca Wa l t Pump A 
Stvioa Wa i t Pump B 
HP W a l t Pump 
FtuanPum 
CourMv W i l t Paoava Pump A 
Countv W i l t Paoava Pumo B 
Hvdisuie Pump Motot A 
Hvdfaulc Putnp A 
Hvdtaulc Pump Motet B 
HvdtauNc Pump B 

Uland Exhauit Pump 

Turtikia 
PUCWPMIRA 
PUCWPMTRB 
PlirWPMTHC 
PUAIBMIHA 
PUAJnCOMPA 
F>UAJRMTRU 
PUAIRCOMPB 

pucofm(««p 
PUCDMUMTRA 
PUCDMUPMPA 
PUCOMUWrRB 
PUCDMUPMPB 
PUCtWDUIRA 
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PinOHSUTK 
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PUFOf6*»MPA 
PUFOFOPMPB 
PUDCBRGPMP 
PUWREXPMP 
PULOSPMPA 
PIKrKPMPU 
p i i sv rwpMPA 
PUsVcWPMPB 
PUSVCHPPMP 
'USVCFIPMP 
[•USCCWPtiWA 
PUSCCWP»*PB 
PUHYDPMihA 
BUHVDPMPA 
BUMVDPMTHB 
BUHVDPMPAB 
'UWTSMPPMP 
»UThl feS*>MP 
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05/15/06 
harpm/1 

High Alarm HSCNDMTRA 
Condensate 
Pump Motor A 

2S-Apr-06' Looseness The BtlBchad ploti an Inclkcatlng • Mgh 1x tuming ipaad psak wtilcti 
cotjid b« lelstod to an ImtMlanco or a tooaeneu Issue. It appeais that 
this macNna has ahmys had high ampUtufla IBWIS ot vtbratlon. 

I am setting ttM savarlty of this prablein to a high alarm, PMaia chack 
this motor for any sign of toounass and bnttalanoe. 

Aiami HSCIRCMTRA 
Orcuiatlng 
Pump Motor 6-A 

25-Apr-06 - Looseness PlsBse verity tha speed o( this tnachitta. tf the attactwd plott are bue 
1i turning speed peaks then a kxiaeness Issue Is present on ttds 
iTvictilna. 

The trend data Is indicating that the ampOtiKia leveli are highest that 
this machine has seen. 

I wouU recommend Ihat mB<nter\anca be scheduled on Ihis mat^tne in 
the next 1-2 mortths. 

Alarm HSCNDMTRB 
Condertsate 
Pump Motor B 

25-Apr.06 - Looseness The attached plots are in(jlcatlr>g a high 1v tuming spaed peak which 
couM be related to an Imbalance or a kxneness Issug. tt appears thai 
this machine has always had high ampUtuda levels ot vlbrallon. I am 
tfso sertng riectrtcal energy in the upper tmax otMch ks usutiky 
indicates a kxvsenesi issue es wed. 

I wouU recommerKl thai maHenartce be scheduled on (ttis machlrM on 
the next 2-3 months. 

Alarm HSFSFWMTRB 
Feed Water 
Pump Motor 5B 

2S-Apr-06 - Looseness The attectted plots am IrxUcatii^ looseness and an electrical defect on 
this motor. The high Zx peak Is an electrical defect frequency. 

I wouM recommertd that majntanance tM scheiluted on this machine In 
the r>eKt 2-3 months to address the k»seness issue. Or>ce the 
kx>ser>ess Issue ts eildreued the eiectrksl frequeiKy shoukJ decrease. 

Watch HSSECFPMPA 
Secondary Fuel 
PumpA 

26-Apr-06 - Antirriction bearlnQ 
defect 

The attached peakviM ia Indlcabng wtut appears to IM an earty bearing 
defect There ara no baarirtgs defined In ttiis database. If any beartng 
kls are known about any of the machines pleasa sand that Informatkxi 
tome. 

I wouU only recommerKl that monthly data be collected cn ttils 
macMna. 

Watch HSSVCWMTRB 
Service Water 
Pump Motor B 

2&-Apr-08 • Looseness This Is the first lime that data has been coDeOed on this mstfilne. Tha 
attacfwd pkn Is indk:atli>g hx>ser>ess and an electrteal Issua. 

I would only racoiTfmend that monthly data tie collecled on this 
machlna at ttils time. 

High/iJatm PUSVCFLPMP 
Flush Pump 

2&-Apr-06 • Stuctural laUgue The attached ptcAs are displaying a targe tncieasa In vtorattori levels, 
but only In the horizontal direction. The high amplitude levels are 
present across the entire machine. This is usually seen when B 
resonance or structural issua is present 

Please inspect the structure for loose feet cracked or broken waWs. 
Ttie vitxation levels starting Increasing 'tx February. 
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High Alarm PUSVCHPPMP 
HP Water Pump 

26-Apr-06 - Looseness The attached ptots are showing a high level of kxiseness. The pump Is 
also showing a kxisaness isaue. twt It is a k)t kiwer. 

I would racommend that tha motor bo ctiecked lor any signs of 
kxneness mostly In the vertical dJrectton. 

A larm PUSVCWPMPA 
-••••••••••••-•"-•- •• S e r v i c e W a t e r 

P u m p A 

26-Apr-06 - Looseness Data has only been collecled on this machine twfcM. Each Onw tfiere 
was a high 1i tuming peak present The hortzontsl dlrecOon b the 
where the highest empttude levels ere present 

tt eppears that en Imbalance functkin Is present on this motor. The 
pump Is showing signs of knw teval knseness. 

I wouU recommend that tha pump be checked to verify that It Is running 
on Its curve. Please check tha motor's mounting bolta end stmcture to 
make certain that the motor Is secure. 

• 

High A lami SCAPHP-B Drip 
Pump a 

27-Apr-06 • Imbalance - Pump The first thing I wouU suggest Is that the speed for this pump be 
verified so that Is can be sat conectly In ttw datatiese. The second 
Mng I wouM Uka io do is comtilne alt Ihe p u n ^ polntB to the nxAor 
componem. I do nol know If this wei requested as per the customer, 
but I wffl Induire to this. 

The pump Is showing a large 1x peak which I believe ts the runnhg 
speed of the pump. It appears to be an imtialance Issue and ttits couk} 
be the source of the kioseness showing across on the motor. 

I would recommend that data be collected on this pump as soon as 
possible to verity Ihe high levels of vibratkm. If the levels are still high I 
woukj suggest that maintenance be scTwduled on this pump within ttie 
month to correct the Imbalance issue ttiat is currently being shown. 

High A lami SH3CNDPMPB 
Condensate 
P u m p B 

27-Apr-06 - Looseness - Motor The motor is showing very high levels of vibratton. The pest data shows 
a problem in the horizontal directkxi. The last few monttis have seen a 
large decrease In ^ e horizontal vibratton l e v A . but at the sanw Ume 
alt the ottier points tiave stiown a large Increase. 

What maimenance has been preformed on this machine? Ttie Ix 
parameter i* usually tither an Indiatance or a toossness kssua. I woukl 
strongly recornmend ttiat maintenance be sdieduled on this mactiine 
wittiin Itie month to check for tooseness and to maka certain Itia motor 
islulanced. 

Alann SCAPH-B Drip 
Pump Motor B 

27-Apr-06 - Looseness - Motor This Is tha Rrst Hme thai data has been collected on this machine. Ttie 
attached pMs are lndk:ating a tooseness bsue for the motor. I am elso 
seeing other peaks thai are trom an imknown source at tMs time. 

I wDukJ recommend ttial the motor be inspected for any tooseness 
causes and to collect monthly data on this machine. 

AJami SH3CNDPMPA 
Condensate 
PumpA 

27-Apr-06 - Looseness - Motor 

• 

The attached plots are displaying a tooseness issue on ttie motor. Tlte 
amplttude levels are contideted higti, but ttwy tiave been present since 
data wes first collected on Ihis mectilne. 

I feet that the .6 In/sec Is loo high of en amplitude level tor this 
machine. (wouto reoottvmnd that the sbucture and tx>Ks hokling ttte 
molor be Inspected for any fatigue or lotsseness. Please continue 
collecting monthly data on ttiis machine. 
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Alanrn SH3FWSMTRA 
Feed Water 
Pump Motor A 

27-Apr-06 - Antifriction bearing 
defect • Motor 

The attached ptots are displaying high levels of Impacting. When 
comparing FWP A to FWP B the high levels of Impacting are not 
present I do nol think the vibratton Is originating for tha process of this 
machine. 

I believe there Is a bearing defect on the Inboard skle of this motor es 
this Is where a l the high impacting Is being dispteyed. 

It any dt the twartnga kla are known tor this motor or any other motors 
please email that Informatton to me. I wouU recommend ttiat 
malnWnance ba scheduled on this motor In ttie next 2-3 monttis to 
hove ttie tiearings Inspected and replaced tf needed. 

Watch l ! SH3BCWPMP 
^ = = = * ' = ^ Bear1r>g Cooling 

Water Pump 3 

27-Apr-06 - Looseness • Motor The motor ts Indicating a tooseness Issue es stiown by ttie hermortics 
of tuming speed. The amplltutle levels have decreased sligiitly, txit I 
w o M tliink ttie levels are sHII high lor ttils madtlne. 

Was any malntananca preformed on tiie motor since September 20057 
Pleasa continue collecting monthly data for this machlna. 

SH3CIRMTRA 
Circutatine 
Pump Motor A 

27-Apr'06 - Locisenesa • Motor The ettached motor plots are displaying a large Increase to Itw Ix 
parameter band. This Is Indicating a tooseness Issue tor this mectilne. I 
am also seeing electrical energy across ttie motor due to ttie 
tooseness. 

Tho empUtude ievob are low at this bme, but ttiey have Increase very 
quicddy. 

I would recommend that Itie mounting bolts bo checked U verify ttiat 
the bolts ere tight and not toose, broken, or stretched. Please conlinuo 
collecting monthly data on this machine. 

SH3F0SPMPB 
^ Fuel Oil Pump B 

27-Apr-06 - Looseness Pleasa verify thai Iho speed Is correct for the maditoe. I am seeing en 
increase in tooseness across ttils mactiine. It appears ttial ttie 
tooseness has twen present for a while on this machine, but Itw leveis 
tiave increased. 

I em setting ttiis protilem to a watch call. I wouto only recommend Itiat 
monthly data be collecled on this mactiine. 

Watch l l SH3FWSMTRB 
Feed Water 
Pump Motor B 

27-Apr-06 - Electrical defect 
Motor 

The attached axial pk>ts stiow a large increase In Impacting end 
electrical energy. The oommon cause of electrical energy Is tooseness 
to or arotind the motor ttself. 

I have made ttils e watch call so that I can watch It In the hAire. No 
actton b needed at thb time except to collect monthly dala on thb 
machine. 

Alarm SH4IDFAN 10 
Fan 

27-Apr-06 - Imbalance The attactied plots ere showfcig an Increase In Itie Ix tuming speed 
peak. The Ix peak can be caused by eUtier en imbalance or tooseness 
bsue. 

Tho axial directton point Is showing ttie highest level of energy. How b 
this fan mounted? I wouU recommend that tho fan be inspected and 
see what b aitowing movement In the extol directton. 1 believe thb b an 
imtialBnce bsue. Please have ttie fan cleaned out and recollacl dala. tf 
ttie high Ix peak b still present I will recommend ttiat Itie fan be 
balanced. 
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Watoh SH4CNDPMPB 
Condensate 
Pump B 

27'Apr'06 • Looseness The attached PIV ptol b dbplaying tow amplliudo bveb of tooseness. 
The amount of vibratton has Increesed very qukkty. The peakvue data 
b also showing a quick Increaso in vtbratton bveis. 

I wouU only recommend that monttily data be collected on thb 
madilne at ttib lima. 

Watch SH4FWSMTRA 
Peed Water 
Pump Motor A 

27-Apr-06 - Looseness - Motor Please verify the speed of the machlna. The peekvue data b showing a 
brge increase In an electrical defect frequency. Tha M1V point Is 
showing an increase In waveform Impacting. I twileve tha root cause of 
the impacting and eleclrtoal energy b due to tooseness. 

I woukl suggest thel the mactiine be Inspected tor any toose bolb or H 
the toundatton b cracked or broken. 
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Area H5 HIM Plant 5 

Equipment HSCNDMTRA Condensate Pump Motor A 

Title: 25.Apr-06 - Looseness 

Urgency: 

High Alarm I 

Explanation'. The attached ptots are indicating a high Ix tumlr^g speed peak which could be related to an imbalBr\ce or a 
looseness Issue. It appears that this machine has always had high amplitude levels of vibration. 

I am setting the severity of this problem to a high alarm. Ptease check this motor for any signs of looseness 
and imbalance. 

JUfMlttSM 

(MUtixjnriuie 

lou-eu 
RNI*fnt|IUtlH 

^ f m tiM 
• * Mr. i n 

Ipc -JB' 



CA-IR-51 
DOCKET NO. 05-0315 
ATTACHMENT 5e 
PAGE 74 OF 185 

EMERSONi 
Process Management 

Predictive Maintenance Detail Report 

05/15/06 
harpm/1 

A rea H5 Hill Plant 5 

Equ ipment HSCIRCMTRA Circulating Pump Motor S-A 

Title: 25-Apr'06 - Looseness 

Urgency: 

Alarm 

Explanation: Please verify the speed of this machine. If the attached plots are true Ix tuming speed peaks then a knseness 
issue is present on this machine. 

The trend data is indicating that the amplitude levels are highest that this machine has seen. 

I would recommend that maintenance be scheduled on this machine in the next 1-2 months. 
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Area H5 Hill Plant 5 

Equ ipment HSCNDMTRB Condensate Pump Motor B 

Title: 25-Apr-06 - Looseness 

Urgency: 

Alarm 

Explanation: The attached plots are indicating a high 1x tuming speed peak which could be related lo an imbalance or a 
kx>seness issue. It appears that this machine has always had high amplitude levels of vibration. I am also 
seeing electrical energy In the upper fmax which Is usually indicates a looseness issue as well. 

I would recommend that maintenance be scheduled on this iTiachine on the next 2-3 months. 
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Area H5 Hill Plant 5 

Equ ipmen t HSFSFWMTRB Feed Water Pump Motor SB 

Tttle: 25-Apr-06 - Looseness 

Urgency; 

Alarm 

Explanation: The attached plots are indicating looseness and an electrical defect on this motor. The high 2x peak is an 
e le^ca l defect frequency. 

I would recommend that maintenance be scheduled on this machine in the next 2-3 months to address the 
looseness issue. Once the looseness issue is addressed the electrical frequency should decrease. 
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Area HS Hill Plant 5 

Equipment HSSECFPMPA Secondary Fuel Pump A 

THle: 25-Apr-06 - Antifriction bearing defect 

Urgency: 

Watch 

Explanation: The attached peakvue is indicating what appears to be an eariy bearing defect. There are no bearings defined 
in this database. If any bearing ids are known about any of the machines please send that Information to me. 

I would only recommend that monthly data be collected on this machine. 

•.m.-tumtnitmirm'' 
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05/15/06 
harpm/1 

Area H5 Hill Plant 5 

Equ ipmen t HSSVCWMTRB Service Water Pump Motor B 

Title: 25-Apr-06 - Looseness 

Urgency: 

Watch 

Explanation: This is the first time that data has been ootlected on this machine. The attached plot is indicating looseness 
and an electrical issue. 

I would only recommend that monthly data be collected on this machine at this time. 
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05/15/06 
harpm/1 

Area PUNA Puna 

Equipment PUSVCFLPMP Flush Pump 

Title: 26-Apr-06 - Stuctural fatigue 

Urgency; 

High Alarm I 

Explanation: The attached plots are displaying a large increase In vibration levels, but only in the horizontal direction. The 
high amplttude levels are present across the entire machine. This is usually seen when a resonance or 
structural issue is present. 

Please inspect the structure for loose feet, cracked or broken welds. The vibration levels starting increasing in 
Fetiaiary. 
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05/15/06 
harpm/1 

Area PUNA Puna 

Equipment PUSVCHPPMP HP Water Pump 

Title: 26-Apr-06 - Looseness 

Urgency; 

I High Alarm || 

Explanation: The attached plots are showing a high level of looseness. The pump is also showing a looseness issue, but it 
is a tot lower. 

i would recommend that Ihe motor be checked for any signs of looseness mostly in the vertical direction. 
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Q5/15rt)6 
harpm/1 

Area PUNA Puna 

Equipment PUSVCWPMPA Service Water Pump A 

Title: 26-Apr-06 - Looseness 

Urgency: 

Alarm 

Explanation: Data has only been collected on this machine twice. Each time there was a high Ix tuming peak present The 
horizontal direction is the where the highest amplitude levels are present. 

It appears that an imbalance function is present on this motor. The pump is showing signs of low level 
looseness. 

I would recommend that the pump be checked to verify that It is running on its curve. Please check the motor's 
mounting bolts and structure to make certain that the motor is secure. 
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05/15A)6 
harpm/1 

Area S3 Shipman Plant 3 

Equipment SCAPHP-B Drip Pump B 

Title: 27-Apr-06 - Imbalance - Pump 

Urgency: 

High Alarm I 

Explanation: The fir^t thing I would suggest is that the speed for this pump t>e verified so that ts can be set correctly in the 
database. The second thing I would like to do is combine all the pump points to the motor component I do not 
know if this was requested as per the customer, but I will inquire to this. 

The pump is showing a large Ix peak which \ tielieve is tt>e runnir^g speed of tt>e pump. It appeare to be an 
imbalance issue and this could be the source of the looseness showing across on the motor. 

I would recommend that data he collected on this pump as soon as possible to verify the high levels of 
vibration. If the levels are still high I would suggest that maintenance t>e scheduled on this putT>p within ttte 
month to conect the imbalance issue that is currently being shown. 

u 
u 

t V 
| u 

j u t 
u 

l l - D * N * l 

• S 4 M « t M 
(Kieu^jnw 
t fMH 
u M - n i 
m*tNi f lur i |g : 

^ np" i " ' ^n ' * f " " v i n r " ' " ' " ' " * " " ' f t * " ' " " " " " 'w r« " 

tafiiqklt 



EMERSONI 
ProcessManagement 

Predictive Maintenance Detail Report 

CA-IR-51 
DOCKETNO. 05-0315 
ATTACHMENT 5e 
PAGE 83 OF 185 

05/15/06 
harpm/1 

Area S3 Shipman Plant 3 

Equipment SH3CNDPMPB Condensate Pump B 

THle: 27-Apr-06 - Looseness - Motor 

Urgency: 

High Alarm jj 

Explanation: The motor is showing very high levels of vibration. The past data shows a problem in the horizontal direction. 
The last few months have seen a large decrease in the horizontal vibration levels, but at the same lime all the 
other points have shown a large increase. 

What maintenance has been preformed on this machine? The Ix parameter is usually either an Imtialance or 
a looseness issue. I would strongly recommend that maintenance tw scheduled on this machine within the 
month to check for tooseness and to make certain the motor is balanced. 
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05/15/06 
harpm/1 

Area S3 Shipman Plant 3 

Equipment SCAPH-B Drip Pump Motor B 

Title: 27-Apr-06 - Looseness - Motor 

Urgency: 

Alarm 

Explanation: This is the first time that data has been collected on this machine. The attached plots are indicating a 
looseness issue for the motor. I am aiso seeing other peaks that are from an unknown source at this time. 

I would recommend that the motor be inspected for any looseness causes and to collect monthly data on this 
machine. 
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05/15/06 
harpm/1 

Area S3 Shipman Plant 3 

Equipment SH3CNDPMPA Condensate Pump A 

Title: 27-Apr-06 - Looseness - Motor 

Urgency: 

Alarm 

Explanation: The attached plots are displaying a looseness issue on the motor. The amplitude levels are conskJered high, 
but they have been present since data was first collected on this machine. 

t feel that the .6 in/sec is too high of an amplitude level for this machine. I would recommend that the structure 
and bolts holding the motor be inspected for any fatigue or looseness. Please continue collecting monthly data 
on this machine. 
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05/15/06 
harpm/1 

Area S3 Shipman Plant 3 

Equipment SH3FWSMTRA Feed Water Pump Motor A 

Title: 27-Apr-06 - Antifriction bearing defect - Motor 

Urgency: 

Alarm 

Explanation: The attached plots are displaying high levels of impacting. When comparing FWP A to FWP B the high levels 
of impacting are not present. I do rtot think the vibration is originating for the process of this machine. 

t believe there is a bearing defect on the inboard side of this motor as this is where all the high impacting is 
being displayed. 

It any of the twarings ids are known for this motor or any other motors please emai) that informatton to me. I 
would recommend that maintenance be scheduled on this motor in the next 2-3 months to have the bearings 
Inspected and repiaced If needed. 
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05/15/06 
harpm/1 

Area S3 Shipman Plant 3 

Equipment SH3BCWPMP Bearing Cooling Water Pump 3 

Title: 27-Apr-06 - Looseness - Motor 

Urgency: 

Watch 

Explanation: The motor is indicating a looseness issue as shown by the harmonics of tuming speed. The amplitude levels 
have decreased slightly, but I would think the levels are still high for this machine. 

Was any maintenance preformed on the motor since September 2005? Please continue collecting monthly 
data for this machine. 
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05/15/06 
harpm/1 

Area S3 Shipman Plant 3 

Equipment SH3CIRMTRA Circulating Pump Motor A 

Title: 27-Apr-06 - Looseness - Motor 

Urgency: 

Watch 

Explanation: The attached motor plots are displaying a large increase in the 1x parameter band. This is indicating a 
tooseness issue for this machine. I am also seeing electrical energy across the motor due to the looseness. 

The amplitude levels are kiw at this time, but they have increase very qutokty. 

I would recommend that the mounting bolts be checked to verify that the bolts are tight and not loose, broken, 
or stretched. Please continite collecting monthly data on this machine. 
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05/15/06 
harpm/1 

Area S3 Shipman Plant 3 

Equ ipment SH3F0SPMPB Fuel Oil Pump B 

Title: 27-Apr-06 - Looseness 

Urgency'-

Watch 

Explanation: Please verify that the speed is correct for the machine. I am seeir>g an increase in looseness across this 
machine. It appears that the looseness has been present for a while on this machine, but the levels have 
increased. 

I am setting this problem to a watch call. I would only recommend that monthly data be collected on this 
machine. 
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05/15/06 
harpm/1 

Area S3 Shipman Plant 3 

Equ ipment SH3FWSMTRB Feed Water Pump Motor B 

THle: 27-Apr-06 - Electrical defect - Motor 

Urgency: 

Watch 

Explanation: The attached axial plots show a large increase in impacting and electrical energy. The common cause of 
electrical energy is looseness in or around the motor itself. 

I have made this a watch call so thai I can watch it in the future. No action is needed at this time except to 
collect monthty data on this machine. 

^acrasnsau iiMMfOiW 



CA-IR-51 
DOCKETNO. 05-0315 
ATTACHMENT 5e 
PAGE 91 OF 185 

EMERSQNl 
Process Managemetit 

Predictive Maintenance Detail Report 

05/15/06 
harptrt/l 

Area S4 Shipman Plant 4 

Equ ipment SH4IDFAN ID Fan 

Tide: 27-Apr-06 - Imbalance 

Urgency: 

Alarm 

Explanation: The attached plots are showing en increase In the Ix tuming speed peak. The Ix peak can tie caused by 
either an imtialance or looseness issue. 

The axial direction point Is showing the highest level of energy. How is this fan mounted? I would recommend 
that the fan be inspected and see what is aitowing movement tn the axial direction. I believe this is an 
imbalance issue. Please have the fan cleaned out and recollect data. If the high Ix peak is still present I will 
recommend that the fan be balanced. 
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05/15/06 
harpm/1 

Area S4 Shipman Plant 4 

Equipment SH4CNDPMPB Condensate Pump B 

Title: 27-Apr-06 - Looseness 

Urgency: 

Watch 

Explanation: The attached PIV plot is displaying low amplitude levels of looseness. The amount of vibration has increased 
very quickly. The peakvue data is also showirtg a quick increase in vibration levels. 

I would only recommend that monthly data be collected on this machine at this time. 
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05/15/06 
harpm/1 

Area S4 Shipman Plant 4 

Equipment SH4FWSMTRA Feed Water Pump Motor A 

Title: 27-Apr-06 - Looseness - Motor 

Urgency: 

Watch 

Explanation: Please verify the speed of the machine. The peakvue data is showing a large tr>crease in an electrical defect 
frequency. The M1V point is showing an increase in waveform Impacting. I twileve the root cause ofthe 
impacting and electrical energy is due to tooseness. 

I would suggest that the machine be Inspected for any loose bolts or If the foundation is cracked or broken. 
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Mickey Harp 
Analyst, Analysis Services 

Emerson ProceM htanagemenl 
Asset Optlmlzatkm DMskm 

835 Innovatton Drive 
Knoxvllle, TN 37932 

865.675.2400 X3403 
Mickey. Harp@Emer8onProoes8.com 

June 28, 2006 

Mr. Andy Ho 
Mr. Craig Yamamoto 
Mr. Norman Verbanlc 
Ms. Lisa Dangelmaier 
Mr. Norman Uchida 
Hawaiian Electric and Light Co, Inc 
54 Halekauila Street 
Hilo, HI 96721-1027 

Gentlemen, 

Vibration data was collected at your facility on June 21-23, 2006. Analysis was performed on that 
equipment on June 28, 2006. The attached report is intended to inform you of any significant 
machinery problems identified during this analysis. 

CSI is committed to providing World Class Predictive Maintenance technologies and ensuring 
customer satisfaction. If you have any questions cDnceming any ofthe information contained in 
this report please feel free to contact me. I would like to thank you for allowing CSI Services to 
assist you in your Reliability Based Maintenance efforts. 

If you have any questions or concerns please feel free to contact me at anytime. 

Mickey Harp, 
Analyst, Analysis Services 

mailto:Harp@Emer8onProoes8.com
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06/28/06 
harpm/l 

High Alami HSCNDMTRB 
CondoRBate 
Pump Motor a 

23-Jur>-06 - Loosenes8 Contlnuad Cal: 

T M BttKhBd plot! ara Indicating • high Ix tuming BpMd peak which 
could bo relatsd to an Imbalance or a loosanast Itsus. n appaan thai 
this macMna has always had high ampUtuda lavel* of vl tnt lon. I am 
alto aaoing alacMca) ariMgy In the uppw (max wMch te uauBlly 
IrKllcatB* a kxnansBa Istua a t wel . 

1 would raoonwnend thai irtaJntenance ba scheduled on this machlrM on 
the next 1-2 months. 

Alarm HSCIRCMTRA 
CIrcutating 
Pump Motor 5-A 

21-Jun-06 • Loo&aness Continued Call: 

Ptease verify the speed of this machine. If the eUachad ptots ara tnw 
U tuming speed peaks then a tooiet>es« Issue Is preaant on this 
machine. 

Tha trend data b Indicating that the ampUtuda bvela ara highest lhal 
mis machlna has seen. 

I wotild reGonvner>d that malnlenanoe be achetluled on this machlrM In 
tha noKt 1-2 months. 

Alarm HSCNDMTRA 
Cortdensate 
Pump Motor A 

23-Jun-06 - lmt>alarK8 Continued Csl : 

The amplitude levets have decreased on this machlna. I t a n towered 
the severity of this prribiem to an alarm. 

I wouU recommend that the motor be scheduled tor maintananoe In ItM 
next 2-3 months. I wouU suggest tttat the motor be checked tor any 
tntemal tooseness as wel as any Internal Imbalanca. 

High Alarm HBCNDDTKPfi 
Ret)lrCond 
Drain Tank 
PumpB 

Z1-Jun-06 • Loosertesa Continued Can: 

TTM I X peak has Increassd during June's data collactlon. I have raliad 
the severity of this problem due to the hlghar vibratton lavelt. 

The high Ix peak la most Dkely due to an Intamal toosenasa or 
imtialance Issue on ttiis motor. I have seen rnany toosaneas and 
Imtwlanoe Issues on the motor to Ihts database. Do a tot ol the motors 
have to be sent out for Internal tialandng and V so Is It known wtiy the 
motors ara becoming Imttatonoad? 

Alarm H6SF0PMPB 
Seconctary Fuel 
Oil Pump 8 

23-Jun-06 - Lot3senes8 The attached peakvue ptots are shotwtng high levels ot totpacttng arKl 
tooseness. 

This could tM related to the process that ttM pump Is running. I wouM 
recommBncl Ihat monthly data be ctsllectad on this machlrM. 
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06/28/06 
harpm/1 

Alarm PUCDMUMTRA 
CorKl Make-up 
Pump Motor A 

22-Jurv06 • Electrical defect Continued Can: 

The attached ptots are showing a td)^ 2x tuming speed peak at -120 
Hz. This Is mosl fikaly due to an electrical issue. The motor ua running 
very ctose to 60 Hz wMch of course showa to 2x peak around an 
electrtoel defect frequency. 

I woukl to have tha power cut to this motor whie tha 2130 Is to monitor 
mode collecting data. If the large 2x peak disappears qukWy when tha 
power Is turiMd off than It Is an electrical Issue. If the peak remains and 
skmrty goes down then It is a mtsallgnnMnt luua . 

The motor Is also Indicating signs of Imbalance whk:h couto axplato the 
eledrkal erwrgy thai Is being displayed. I wouk) mcommar>d ttiat 
maintenance be schedutod on Ihis machine to the next 2-3 months. 

Alarm PUSVCFLPMP 
Flush Pump 

2 2 - J u r > ^ - Stucturat tatlgua Continued Call: 

Tha attached plots ara showing a decrease to the vibration tevels tor 
tttis machlrM. Was any maintenance prefomMd on ttiis machine? 

The amptltude levels are stm hlgtu but I have towered the tavertty of 
this proUem to an alamt ca l . Please M ma know If any maintananoe 
was pratornMd on ttils machtoa. 

High Alarm SH3CNDPMPB 
Condertsal« 
P u m p B 

22-Jun-06 - Looaertess Continued Cal: 

The motor and pump are sitowirtg very Ngh levels of vibrsttoa Tha 
past ilata shows a problem in D M horizontal dlnctton, 

T ) M 1X parameter b ustnUy eltfMr an ImlMlanca or a tooserMs* Issue. I 
wouU strongly recommend that maintenance be scheduled on thb 
macNrM wHNn B M month to check for tooseness and to maka certain 
the motor b balanced. 

Alafm SCAPH-B Drip 
Pump Motor B 

22-JUIV06 • Locneness Conttnued t^aS: 

Please verify that the speed on this mechine b correct I am seeing a 
torge aub synchronous peak at -2072 RPM. b Ihb mactiine directly 
coupled? 

The 1x peak b still present indicating s looserwss bsue. The amplitude 
laveb have Increased durtog June's data codectton. 

I woukl recommertd that V M motor tw Inspected for any signs of 
tooseness. 

Alam\ SH3CNDPMPA 
Condenaaie 
PumpA 

22-JutvOe - Loo&aness - Motor ConUnued Call: 

The attached ptots ara displaying a tooseness issue on the motor. The 
amplltuda levels are constoered high, but they have been present stoca 
dala was (krat coUacted on thb machirM. 

I feel that the .5 tn/sec b too high of an amplitude level for thb 
machtoe. I wouto recommerto that Ihe structure and Dotts hoUIng the 
motor be inspected for any fatigue or kjosenest. Ptoasa continua 
collecting monthty Oata on this machlrM. 
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Alarm SH3FWSMTRA 
Feed Water 
Pump Motor A 

22-Jun-Oe • Antifriction beartng 
defect 

06/26/06 
harpm/1 

Continued Cal: 

TTM harmonic famBy at 5.4 orders b stW present on thb machine. The 
peakvue data b rto) showing any bearing tletect paRems at thb time, 
but the Pk-Pk parameter b a Itttla high. 

I woukl recommend that ttM bearing kts t>e entered toto the database. I 
woukl abo suggest that the AP sat for the peakvue points ba altered. I 
wouto stjggest a SOO hiz HP lUter tostesd on 2000 Hz and I wouto abo 
increase ttM Itoes ot resolutton from BOO to 3200. 

Please oontiruM collecting monttily data on thb machine. 

Watch (tISHAIRJOY 
#1 Joy Air 
Compressor 
Motor 

22-Jun-06 • Mlsc Information • No The axial point b shtswlng a large Increase to vibration laveb. The 
Fault other points are no) showtog any increase. 

No action required for tills machine. Ptoese maka certain tttat ttM 
compressor b fuOy toeded wtten collecting data. 

Watch JI SH3BCVrt»MP 
-* Bearing Cooling 

Water Pump 3 

22-Jun-06 - Looseness Continued Can: 

The amplttude leveb have decreased on ttib mocMne, I have lowered 
the severity of tttb probtom to a watch can. Was any malntenartoe 
preformed on thb machlrM? 

I wouU recommertd ttMt monthly data tw colecled on thb mactiine. 

Watch SH3CIRMTRA 
Circulating 
Pump Motor A 

22-Jun-06 - Looseness - Motor Contintwd Call: 

The attached motor ptob are sttR disptoying a hlghar Ittan rtorrrMl Ix 
parameter band. Thb b Indicating ttwl a tooseness bstw Is present on 
this machlrM. I am also seeing electrical eiwryy across ttie mottx ilua 
to tha tooseness. 

Ttw ampUtuda leveb ara tow at this time, but ttiey are ttlgher titan 
nonrtal. 

I woukt recommerKl tttat ttw mountirtg bolb be cftecked to verify ttiat 
the ttolts are tight and nol loose, txoken. or stretctted. Please continiw 
collecting montitly data on tttb machtoe. 

Watch it SH3FWSMTRB 
~ Feed Water 

Puntp Motor B 

22-Jurv06 - Electrical defect Continued Can: 

The attached ptots show an electrical energy frequency on the motor. 
The comiTKtn cause of electrical erwrgy b tooseness to or aiourtd ttw 
motor ttsalt. 

I have made ttib a watch call so tttat I can watch It to ttw futura. No 
action b needed at thb tinw except to coBect monttily tlata on tttb 
ntscNna. 

High Alarm SH4BCWPMP 
Bearing Cooling 
Welar Pump 4 

22-Jun-06 - Looseness Continued Cal: 

The 1X peak has Irtcreased very quickly during June's data coUedloa 

I wouto recommend ttul ttw motor be scheduled for ntsintanance In ttte 
rwxt month. 
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06/26^)6 
harpm/1 

Alami SH4IDFAN ID 
Fan 

22-Jun-06 • Imbalance - Air 
Hand lef (Fan) 

Continued CoU: 

The attached ptots are showing a high 1x tuming speed peak. Tha Ix 
peak can be caused by aitttar an Imbalanca or tooseness Issue. 

The axial directton point b showing ttw highest level of energy. HCM b 
tttb tan mountad? I wouU recommend that tha fan be tospected and 
see what b snowing movemant In tha axial direction. I believe tttb b an 
imbalance issue. Please have ttw Ian cleaned out artd lecoBad data. If 
ttw high Ix peak b stiU present I win recommend tttat ttw fon be 
balanced. 

Watch SH4CNDPMPA 
Condensate 
P u m p A 

22-Jun-06 - Misalignment Continued Can: 

The hortzontat points have decreased to amplttude leveb tttb monttt, 
but the vertical points are ntA showiitg en increase. 

The amptltude leveb ara ttM highest ttwt ttib machlna has seen to D M 
vertical direction. I constoer MM kevets to be stiU tow at tttb time. I woukl 
suggest tttat b tttera b a coupling connecting tha motor artd pump tttat 
It be visuaity tospected for any probtoms. 
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06/28/06 
harpm/1 

Area H5 Hill Plant 5 

Equipment HSCNDMTRB Condensate Pump Motor B 

Title: 23-Jun-06 - Looseness 

Urgency: 

High Alarm 

Explanation: Continued Call: 

The attached plots are Indicating a high 1x tuming speed peaic which could be related to an imbalance or a 
looseness issue. It appears that this machine has always had high amplitude levets of vibration. I am also 
seeing electrical energy In the upper fmax which is usually indicates a looseness issue as well. 

I would recommend that maintenance be scheduled on this machine on the next 1-2 months. 
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06/28/06 
harpm/1 

Area H5 Hill Plant 5 

Equipment HSCIRCMTRA Circulating Pump Motor S-A 

THle: 21-Jun-06-Looseness 

Urgency: 

Alarm 

Explanation: Continued Call: 

Please vertfy the speed of this machine. If the attached plots are true Ix tuming speed peaks then a looseness 
issue is present on this machine. 

The trend data is indicating that the amplitude levels are highest that tftis machine has seen. 

I would recommend that maintenance be scheduled on this machine in the next 1-2 months. 
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06/28/06 
harpm/1 

Area H5 Hill Plant 5 

Equipment HSCNDMTRA Condensate Pump Motor A 

Title: 23-Jun-06 - Imbalance 

Urgency: 

Alarm 

Explanation: Continued Calt: 

The amplitude levels have decreased on this machine. I have towered the severity of this problem to an alann. 

I would recommend that ttie motor be scheduled for maintenance in the next 2-3 months. I woutd suggest that 
the motor be checked for any intemai looseness as well as any Internal Imbalance. 
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06/28/06 
harpm/1 

Area H6 Hill Plant 6 

Equipment H6CNDDTKPB Reblr Cond Drain Tank Pump B 

Title: 21-Jun-06-Looseness 

Urgency: 

High Alarm 

Explanation: Continued Call: 

The Ix peak has Increased during Jurie's data collection. I have raised the severity of this problem due to the 
higher vibration levets. 

The high Ix peak is most likely due to an intemai looseness or imbalance issue on this motor. I have seen 
many looseness end imbalance Issues on the motor in this database. Do a lot of the motors have to be sent 
out for Intemai balandng and If so is it known why the motors are becoming imbalanced? 
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06/26/06 
harpm/1 

Area H6 HIII Plant 6 

Equipment H6SF0PMPB Secondary Fuel Oil Pump B 

Title: 23-Jun-06 - Looseness 

Urgency: 

Alarm 
•L'iri--X^';;-^".ii.'V."-">f;iv>--.'-iL'.'-';r;ii--'i 

Explanation: Tt̂ e attached peakvue plots are showing high levels of impacting and looseness. 

This could be related to ttie process that the pump is running. I would recommend that monthly data be 
collected oh this machine. 
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06/28/06 
harpm/1 

Area PUNA Puna 

Equipment PUCDMUMTRA Cond Make-up Pump Motor A 

Title: 22-Jun-06 - Electrical defect 

Urgency; 

Alarm 

Explanation: Continued Call: 

The attached plots are showing a high 2x tuming speed peak at -120 Hz. This is most likely due to an 
electrical issue. The motor us running very dose to 60 Hz which of course shows to 2x peak around an 
electrical defect frequency. 

I would to have the power cut to this motor while the 2130 is in monitor mode collecting data. If the large 2x 
peak disappears quickly when the power is turned off then it is an electrical issue. If the peak remains and 
slowly goes down then it Is a misalignment issue. 

The motor is also indicating signs of imbalance which could explain the electrksl energy that Is being 
displayed. I would recommend that maintenance be scheduled on this machine in the next 2-3 months. 
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08/28/06 
harpm/1 

Area PUNA Puna 

Equ ipmen t PUSVCFLPMP Flush Pump 

TKIe: 22-Jun-06 - Stuctural fatigue 

Urgency: 

Alarm 

Explanat ion: Continued Call: 

The attached plots are showing a decrease in the vibration levels for this machine. Was any maintenance 
preformed on this machine? 

The amplitude levels are still high, but I have lowered the severity of this problem to en alarm call. Please let 
me know if any maintenance was preformed on this machine. 
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06/28/06 
harpm/1 

Area S3 Shipman Plant 3 

Equ ipment SH3CNDPMPB Condensate Pump B 

Title; 22-Jun-06 - Looseness 

Urgency; 

High Alarm I 

Explanation: Continued Call: 

The motor and pump are showing very high levels of vibration. The past data shows a problem in the 
horizontal direction. 

The Ix parameter (s usually either an imbalance or a tooseness issue. I would strongly recommend that 
maintenance be scheduled on this machine within the month to check for looseness and to make certain the 
motor is balanced. 
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06/28/06 
harpm/1 

Area S3 Shipman Plant 3 

Equipment SCAPH-B Drip Pump Motor B 

Title: 22-Jun'06 - Looseness 

Urgency: 

Alarm 

Explanation: Continued Call: 

Please verify that the speed on this machine is corrBCt. I am seeir>g a large sub synchronous peak at -2072 
RPM. Is this machine directly coupled? 

The Ix peak is still present indicating a kuseness issue. The amplitude levels have Increased during June's 
data collection. 

I would recommend that the motor be inspected for any signs of looseness. 

n.b^ta ipl l i to l 
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06/28/06 
haipm/1 

Area S3 Shipman Plant 3 

Equipment SH3CNDPMPA Condensate Pump A 

Title: 22-Jun-06 - Looseness - Motor 

Urgency; 

Alarm 

Explanation: Continued Call: 

The attactwd piots are displaying a looseness issue on ttie motor. The amplitude levels are considered high, 
but they have been present since data was first collected on this machine. 

I fee) that the .5 In/sec is too high of an amplitude tevel tor this madiine. I would recommend that tt\e structure 
and bolts holding the motor be inspected for any fatigue or loosertess. Please continue collecting monthly data 
on this machine. 
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06/28/06 
harpm/1 

Area S3 Shipman Plant 3 

Equ ipment SH3FWSMTRA Feed Water Pump Motor A 

Title: 22-Jun-06 - Antifriction bearing defect 

Urgency: 

Alarm 

Explanation: Continued Call: 

The harmonic family at 5.4 orders Is still present on this machine. The peakvue data Is not showing any 
bearir>g defect patterns at this time, but the Pk-Pk parameter is a little high. 

I would recommend that the bearing ids be entered into the database. I vrauld also suggest that the AP set for 
the peakvue points be altered. I would suggest a 500 Hz HP filter instead on 2000 Hz and I would also 
increase tfie lines of resolution from 800 to 3200. 

Please continue collecting monthly data on this machine. 

..i Jll-ll ...l ..:.a. 
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06/28/06 
harpfTi/1 

Area S3 Shipman Plant 3 

Equ ipment #1SHAIRJOY #1 Joy Air Compressor Motor 

Title: 22-Jun-06 - Mlsc Information - No Fault 

Ui^ency: 

Watch 

Explanation: The axial point Is showing a large increese in vibration levels. The other points are not showing any increase. 

No action required for this machine. Please make certain that the compressor is fully loaded when collecting 
data. 
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06/28/06 
harpm/1 

A rea S3 Shipman Plant 3 

Equ ipmen t SH3BCWPMP Bearing Cooling Water Pump3 

Title: 22-Jun-06 - Looseness 

Urgency: 

Watch 

Explanation: Continued Call: 

The amplitude levels have decreased on this machine. I have lowered the severity of this protilem to a watch 
call. Was any maintenance preformed on this machine? 

I would recommend that monthly data t>e collected on this machine. __^_ 

B -twagCedqfliMtaWl 
Stacawaw lUatMa^MitaM 
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06/28/06 
harpm/l 

Area S3 Shipman Plant 3 

Equ ipment SH3CIRMTRA Circulating Pump Motor A 

Title: 22-Jun-06 - Looseness - Motor 

Urgency; 

Watch 

Explanation: Continued Call: 

The attached molor plots are still displaying a higher than normal Ix parameter band. This is indicating that a 
looseness issue is present on this machine. I am also seeing electrical energy across the motor due to ttte 
looseness. 

Tfie amplitude levels are low at this time, but they are higher than normal. 

I would recommend that the mounting bolts be checked to verify that the bolts are tight and not loose, tKoken, 
or stretched. Please continue collecting monthly data on this machine. 

a'-OKa^tmami:: 
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06/28/06 
harpm/l 

Area S3 Shipman Plant 3 

Equ ipment SH3FWSMTRB Feed Water Pump Motor B 

THle: 22-Jun-06 - Electrical defect 

Urgency: 

Watch 

Explanation: Continued Call: 

The attached plots show an electrical energy frequency on the motor. The common cause of electrical energy 
is looseness in or around the motor itsetf. 

I have made this e watch call so that I can watch it in the future. No ection is needed at this time except to 
collect monthly data on this machine. 
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06/28/06 
harpm/1 

Area S4 Shipman Plant 4 

E q u i p m e n t SH4BCWPMP Bearing Cooling Water Pump 4 

TKIe: 22-Jun-06 - Looseness 

Urgency: 

High Alarm 

Explanat ion: Continued Call: 

The \% favk. t\as w^craased H Z ^ qwdt ly durtng Jurft's tlato coltertton. 

I would recommend that the motor be scheduled for malntenence In tfie next month. 
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06/28/06 
harpm/1 

Area 54 Shipman Plant 4 

Equ ipment SH4IDFAN ID Fan 

TKIe: 22-Jun-06 - Imbalance - Air Handler (Fen) 

Urgency: 

Alarm 

Explanation: Continued Call; 

The attached plots are showing a high 1x tuming speed peak. The Ix peak can be causeid by either an 
Imbalance or looseness issue. 

The axial direction point is showing the highest level of energy. How is this fan mounted? I would recommend 
that the fan be inspected and see what is ellowing movement in the axial directk^n. I believe this is an 
imbalance issue. Please have the fan cleaned out and recollect data. If the high Ix peak is still present I will 
recommend that the fan be tialanced. 
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06/28/06 
harpm/1 

Area S4 Shipman Plant 4 

Equipment SH4CNDPMPA Condensate Pump A 

TKIe: 22-Jun-06 - Misalignment 

Urgefwy; 

Watch 

Explanation: Continued Cell: 

The horizontal points have decreased in amplitude levels this month, but the vertical points are not showing an 
increase. 

The amplitude levels are the highest that this machine has seen in the vertical direction. I consider the levels 
to be still low at this time. I would suggest that is there is a coupling connecting the motor and pump that it be 
visually inspected for any problems. 
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Mickey Harp 
Analyst, Arialysis Sarvloss 

Emerson Process Management 
Assat Optimization Dtvtelon 

835 InnovaUon Drfva 
Knoxvllle, TN 37932 

865.675.2400 X3403 
Mckey.Harp@EmersonProc8ss.oom 

August 2, 2006 

Mr. Andy Ho 
Mr. Craig Yamamoto 
Mr. Norman Vcrbanic 
Ms. Lisa Dangelmaier 
Mr. Norman Uchida 

Hawaiian Electric and Light Co, Inc 
54 Halekauila Street 
Hilo. HI 96721-1027 

Gentlemen, 

Vibration data was collected at your facility on July 18-19, 2006. Analysis was performed on that 
equipment on August 2, 2006. The attached report is intended to inform you of any significant 
machinery problems identified during this analysis. 

CSI is committed to providing World Class Predictive Maintenance technologies and ensuring 
customer satisfaction. If you have any questions conceming any ofthe information contained in 
this report please feel free to contact me. I would like lo thank you for allowing CSI Services to 
assist you in your Reliability Based Maintenance efforts. 

If you have any questions or concems please feel free lo contact mc at anytime. 

Mickey Haip, 
Analyst, Analysis Services 

mailto:Mckey.Harp@EmersonProc8ss.oom
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06/02/06 
harpm/1 

Hlgti Alann HSCNDMTRB 
Cortdansate 
Pump Motor 8 

1S>Jul-06 • Loo8«r>e8fl - Motor Continued CaO: 

TtM attactied plots ara Indlcattno a high 1x turning spaad paak wtiich 
could be ralaiad to an Imbalanca or a lootenass Isaua. tt appaara Itial 
this mac:hlna has always had high atnplltuda lavols of vlbfittton. I am 
also taaing electrfcal energy bl the upper hnax which b uwaSy 
Indicalai a loosanaai baue a> wel. 

I would recorrvTwnd that malntananca t>a tchedtdad on this machlna on 
thenaxl 1-2 months. 

Alarm HSCIRCMTRA 
Circulating 
Pump Motor S-A 

18-JuM}6 • Looseness Continued Can: 

Pteasa vertfy tha speed of this macNTM. t( tha attached plots are true 
Ix tumlr^ spaad peaks tt>an a loosarwss Issue is praaant on this 
machirw. 

TTie trend data is indicating that the empUtude levels ara the highest 
that this mactiina has seen. 

t would recommend that maintenance be scheduled on this macMne In 
the next 1-2 months. 

Alann HSCNDMTRA 
Condensate 
Pump Motor A 

18-Jul-06 • lmt>alance - Motor Contlnuad Call: 

Tha amplitude levels have decraased slightly on this machine. Tha 
current levels are the loweil that this machine has seen, txit ttiis la stm 
normalty high levels lOr a typical motor and pump ctxifiguration, 

I would recommend that the motor tw schadulad tar maintarunoe In the 
next 2-3 months. I would suggest that the motor be checked for any 
intemai looseness aa waU as any intemai Imtnlance. 

Alarm PUCDMUMTRA 
Cond Make-up 
Pump Motor A 

19-JiJl-06 ' Electrical defect • 
Motor 

Contlnuad Call: 

Tbe attached plots are showing a high 2x tumtng spaad peak at -120 
Hz. This is most Ukaly due to an electiical laaua. The mtor us rurvtlna 
very dose to 60 Hz wtiich of course shows to 2x peak anxind an 
electrical delect traquency. 

I woukl Ilka to have the power cut to this motor while the 2130 Is In 
monitor mode collecting data. II the large 2x peak disappears quicfcty 
when tha power la turrted off ttwn It Is an electrical issue. H the peak 
lamalns and skiwty goes down than 11 is a mtsaHgnment Issue. 

Tbe motor ts also kndic8tlr>g sigrta o) In4>alar>ca wtdch ctxdd explain Ihe 
alectrical erteryy that Is beir>g dlsptsyed. I wouU racommend that 
malntenanca be scheduled on this machine in tha nexl 2-3 months. 

Alarm PUSVCFLPMP 
Flush Pump 

19-Jul-06 - Stuctural fatigue Contlnuad Can: 

The attached ptots are stifl displaying a large vibration levels, but only 
tn the horizontal diracllon. The high amplitude levels era presanl across 
Ihe entire machine. This is usually seen when a resonance or stnjctural 
issue Is presanl. 

Pleasa Insped the strxicture for loose faet, cracked or tMokan wekls. 
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08/02/06 
harpm/1 

Alarm SH3CNDPMPA 
Condensate 
PumpA 

1B^ul-06 - Looseness - Motor 

Alanrn SH3FWSMTRA 
Feed Water 
Pump Motor A 

16-JuM)6 - Looseness - Motor Continued Calt: 

The motor is ahowlng indk»tlng a tow ampUtuda leva! ot toosaneas 
across the entire machine. Ttte motor inboard peakvue point ta 
displaying an incraase to tha Pk-Pk parameter. 

I woukl recommerKl that ttie motor bear i r ^ tie Inspected to verify Ifial 
they are property tobrlcated. Please continue colecting irxxithly data on 
this machlrM. 

Watch SH3BCWPMP 
Bearing Cooling 
Water Pump 3 

1&-Jul-06 - Imtialanca • htotor 

Watch I SH3CIRMTRA 
Circulating 
Pump Motor A 

18-JUI-06 • Looseness • Motor 

Conttnued Cafl: 

The BtUched ptots era still stwwirtg a strong Ix tuming speed peak. 
This Is most likely due to an imbalance issue. 

I* ttils a vartlcsl motor? I am wondering vrfiy there are no vertical 
dettoad on this motor. 

Please contlruM irxinth iJata codectton on ttiis machine. 

ConttTHied Call: 

The attached motor ptots are stin disptoyir^ a ttlgher than normal Ix 
parametef band, This Is indicaling that a tooseness Issue is present on 
thla macMrM. I am alao seeing electrical artergy across the motor due 
to ttta tooaanass. 

The amplltuda levels are tow at this tkna, but they are higtiar ttian 
normal. 

I wouU recorrvnend that the mountlr>g bolts be checked to verify that 
the bolts are tight arto r>ot toose, broken, or atratcfied, Ptaaae contlmie 
collectlr>g monthly data on this machine. 

Watch SH3CN0PMPB 
Condensate 
PumpB 

18-Jul-06 • Looseness • Motor Continued Call: 

No data was collected on the pump during this data ooOectton. The 
motor ts sfKMtlng a large decrease to vibratton levels. Waa any 
maintenance preforrrtad on this machliw? 

The Ix peak Is around - .3 tofsec but this Is down from .8 In/sec If the 
vibratton levels remain constant during the next data coledton I i M 
ctoaa ofl thta problam. 

Watch SH3FWSMTRB 
Feed Watar 
Pump Motor B 

18-Jul-06 - Electrical defect ' 
Motor 

Continued Call: 

The attached plots show an electrtoel t n a t ^ frequency on the motor. 
The ctxnmon cause of electrical energy Is tooseness in or arourto the 
motor Itsetf. 

I liave made this a watch call so that I can watch H In the future. No 
actton is neatJed at thta hme excspl lo collact monthly data on this 
machine. 
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08/02/06 
harpm/1 

Alarm SH4BCWPMP 
" ' Bearir>g Cooling 

Water Pump 4 

18-Jul-06 - LooserMss Conttoued Call: 

Ttw Ix tuming speed peak ta sUO present, but tha amplitude levets 
have decreased. I am towering the severity of this problem to an alarm 
status. 

Tha Ix peak couM mean that Ihe motor is tolemaHy unbatoncad and 
the tooseness coukl ba a direct result of thta. What are Itw most 
common issues or problems tttat era tied wllh thta machine? 

I woukl stin recommend that the motor be scheduled for maintananoe 
to check for any causes of tooseness. Thta motor has always had high 
readtrtgs since data was first collected. 

Alarm SH4IDFAN ID 
Fen 

i e ^ u l - 0 6 - Imtialance • Air 
Handler (Fen) 

Continued CaO: 

Tha attached ptota ara showing a high Ix tuming speed peak. The Ix 
peak can be caused by either en Imbalance or tooseness Issue. 

The axial dkadton polnl ta showing the highest tovel of energy. How b 
thta tan mounted? I woukl racommend that the Ian be Inspected and 
see what ta allowing movement in the axtal dlrsctton. I believa tt ib ta an 
Imbalance Issue. Pleasa have the tan cleaned out and lecoOad data. If 
ttte fiigh 1x peak ta stUI present I will recommend ttiat the tan tw 
balanced. 

Watch SH4CNDPMPA 
Corxlensate 
P u m p A 

18-JuM>6 - MisaDgnmenI • Motor Continued Call: 

The misallgnmenl Issue ta stm present The pump pointt are beginning 
to display an Increase in vlbralton bveb due to the mlsallgnmenL 

I conskler the leveta to ba still tow at Ihb Ume. I woukl suggest that If 
there b a coupUng connecting the motor end pump that It be visually 
Inspected tor sny probtoms. 
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08/02/06 
harpm/1 

Area H5 HIII Plant 5 

Equ ipmen t H5CNDMTRB Condensate Pump Motor B 

Title: i9^ul-06 - Looseness - Motor 

Urgency: 

High Alarm 

Explanation: Continued Call: 

The attacheij plots are indicating a high 1x tuming speed peak which could be related to an imtialance or a 
looseness issue. It appears that this machine has ahways had high amplitude levels of vitiration. I am also 
seeing electrical energy in the upper firiax whk:h is usually indicates a looseness issue as well. 

I would recommend that maintenance be scheduled on this machine on the next 1-2 months. 
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08/02/06 
harpm/1 

Area H5 HIII Plant 5 

Equipment HSCIRCMTRA Circulating Pump Motor 5-A 

Title: 18-JUI-06-Looseness 

Urgency: 

Alarm 

Explanation: Continued Caii: 

Please verify the speed of this machine. If the attached plots are true 1x tuming speed peaks then a looseness 
issue is present on this machine. 

The trend data is indicating that the amplitude levels are the highest that this machine has seen. 

I would recomiTwnd that maintet\0nce be scheduled on this machine in tho next 1-2 months. 
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08/02/06 
harpm/l 

A rea H5 Hill Plant 5 

Equ ipmen t H5CNDMTRA Condensate Pump Motor A 

Title: i6-Jul-06 - Imbalance - Motor 

Urgency: 

Alarm 

Explanation: Continued Call: 

The amplitude ievets have decreased slightly on this machine. The current levels are th© lowest that this 
machine has seen, but this Is still normally high levels for a typical motor and pump configuratkHi. 

I would recommend that the motor be scheduled for maintenance In the next 2-3 months. I woukJ suggest that 
the motor be checked for any intemai looseness as well as eny intemai Imbalance. 
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08/02/06 
harpm/1 

Area PUNA Puna 

Equ ipment PUCDMUMTRA Cond Make-up Pump Motor A 

Title: 19-JUI-06-Electrical defect-Motor 

Urgency: 

Alarm 

Explanation: Continued Call; 

The attached ptots are showing a high 2x tuming speed peak at "120 Hz. This is most likely due to an 
electrical Issue. The motor us running very close to 60 Hz whk:h of course shows to 2x peak around an 
electrical defect frequency, 

I would like to have the power cut to this motor while the 2130 is In monitor mode collecting data. If the large 
2x peak disappears quickly when the power Is tumed off then It Is an electrical issue. It the peak remains and 
slowly goes down then it Is a misalignment issue. 

The motor is also indicating signs of Imbalance which could explain the electrical energy that Is being 
displayed, I would recommend that maintenance be scheduled on this machine in the next 2-3 months. 
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omTJoe 
harpm/1 

Area PUNA Puna 

Equipment PUSVCFLPMP Flush Pump 

Title: 19-JUI-06-Stuctural fatigue 

Urgency: 

Alarm 

Explanat ion: Continued Call: 

The attached plots are still displaying a large vibration levels, but only In the horizontal direction. The high 
amplitude levels are present across the entire machine. This is usually seen when a resonance or structural 
issue is present. 

Please Inspect the structure for kaose feet cracked or broken welds. 
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06/02/06 
harpm/1 

Area S3 Shipman Plant 3 

Equ ipmen t SH3CNDPMPA Condensate Pump A 

Tttls: 18-JUI-06 - Looseness - Motor 

Urgency: 

Alarm 

Explanation: 

nMa.MMa 
(MBUtiJ'MaUO 
t f m a 
UM-WI 
wtftm.0Jnt 

tavKlfett 

tm aa 
atr. un 

Olp i tJ»«1 i lUMI 

onuuiiHHa 

UtfaWI 
Man»f lU) l l4: 

taMSlkIt 



# 

EMERSONi 
ProcessManagement 

Predictive Maintenance Detail Report 

CA-IR-51 
DOCKETNO. 05-0315 
ATTACHMENT 5 g 
PAGE 133 OF 185 

08/02/06 
harpm/1 

Area S3 Shipman Plant 3 

Equ ipmen t SH3FWSMTRA Feed Water Pump Motor A 

Title: l8.JuK)6 - Looseness - Motor 

Urgency: 

Alarm 

Explanation: Continued Call: 

The motor is showing indicating a low amplitude level of looseness across the entire machine. The motor 
inboard peakvue point is displaying an increase In the Pk-Pk parameter. 

I would recommend that the motor bearings be inspected to verify that ttiey ere property kjbricated. Please 
continue collecting monthly data on this machine. 
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08/02/06 
harpm/l 

Area S3 Shipman Plant 3 

Equipment SH3BCWPMP Bearing Cooling Water Pump 3 

Title: 18-Jul-06 - Imbalance - Motor 

Urgency: 

Watch 

Explanation: Continued Call: 

The ettached plots are still showing a strong Ix tuming speed peak. This is most likely due to an imbalance 
Issue. 

is this a vertical motor? I am wondering why there are no vertical defined on this motor. 

Please continue month data collection on tills machine. 

tt-ta^CMh|1M*a«l 
vtacmmaw SimoiasMMiaoMa emcmmaa amtMmtMam. 
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08/02/06 
harpm/1 

Area S3 Shipman Plant 3 

Equipment SH3C1RMTRA Circulating Pump Motor A 

Title: 18-Jul-06 - Looseness - Motor 

Urgency: 

Watch 

Explanation: Continued Call: 

The attached motor plots are still displaying a higher than normal 1x parameter band. This Is Indicating that a 
looser>ess Issue is present on tills machine. I am also seeing electrical energy across ttie motor due to the 
looseness. 

The amplitude levels are kw at this time, but they ere higher than normal. 

I would recommend that the mounting txilts t>e checked to verify that the bolts are tight ar>d not kxise, broken, 
Of stretched. Please continue collecting monthly data on this machine. 
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08A)2A)6 
harpm/1 

Area S3 Shipman Plant 3 

Equ ipment SH3CNDPMPB Condensate Pump B 

Title: i8-Jul-06 - Looseness - Motor 

Urgency: 

Watch 

Explanat ion: Continued Call; 

No data was collected on the pump during this data collection. The motor is showing a large decrease In 
vibration levels. Was any maintenance preformed on this machine? 

The I x peak Is around - .3 in/sec but this is down from .8 in/sec. If tiie vibration leveis remain constant during 
the next data collection I will dose off this protilem. 
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08/02/06 
harpm/1 

Area S3 Shipman Plant 3 

Equipment SH3FWSMTRB Feed Water Pump Motor B 

Title: 18-JU1-06-Electrical defect-Motor 

Urgency: 

Watch 

Explanat ion: Continued Call: 

The ettached plots show an elec:trical energy frequency on the motor. The common cause of electrical energy 
is kwseness in or around the motor itself. 

I have made this a watch call so that I can watch it in tiie future. No action is needed at this time except ta 
collect monthly data on this machine. 
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oamTJoe 
harpm/1 

Area S4 Shipman Plant 4 

Equipment SH4BCWPMP Bearing Cooling Water Pump 4 

Title: 18-Jul-06 - Looseness 

Urgency: 

Alarm 
•".-•o;;," ;.•• . - • - - ' • i v - ; » i ^ : 

Explanation: Continued Call: 

The 1x tuming speed peak is still present but the amplitude levels have decreased. I am lowering tiie severity 
of this problem to an alarm stabjs. 

The Ix peak could mean that the motor Is Internally untialancad and the looseness could be a direct fasult of 
this. What are the most common Issues or problems that are had with this machine? 

I woukl still recommend that the nxitor be scheduled for maintenance to check for any causes of looseness. 
This motor has always had high readings since data was first collected. 

l i • f camwNWtas i t 
iMiummtm SMtMcMi 

i»,tiiuifauaua 

ta^wrbb 

moavaaua 
n * » i 
IDUaW 

tat u 
Mr. i n 
b K JP 

Itfi: tMfMlh M M 

taaaqfkh 

otwu^nfMa 

UtfaWf 

^ fm an 
" • Ott un 



CA-IR-51 
DOCKETNO. 05-0315 
ATTACHMENT 5g 
PAGE 139 OF 185 

EMERSONi 
ProcessManagement 

Predictive Maintenance Detail Report 

08/02/06 
harpm/1 

Area S4 Shipman Plant 4 

Equ ipment SH4IDFAN ID Fan 

Title: 1 &-JUI-06 - Imbalance - Air Handler (Fan) 

Urgency: 

Alarm 

Explanation: Continued Call: 

The attached plots are showing a high Ix tuming speed peak. The 1x peak can be caused by either an 
imbalance or looseness Issue. 

The axial direction point is sliowing the highest level of energy. How is this fan mounted? I would recommend 
that the fan be inspected and see what is allowing movement in the axial direction. I t>eiieve this is an 
imt}alanc« issue. Please have the fan cleaned out and recollect data. If the high Ix peak is still present I will 
recommend that the fan be balanced. 
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08/02/06 
harpm/1 

Area S4 Shipman Plant 4 

Equipment SH4CNDPMPA Condensate Pump A 

Title: 18-Jul-06 - Misallgnmenl - Motor 

Urgency: 

Watch 

Explanation: Continued Call: 

The misalignment issue is still present The pump points are beginning to display an increase in vibration 
levels due to the misalignment 

I consider the levels to be still low at this time. I wroukj suggest that If there Is a coupling connecting the motor 
and pump tiiat It be visually inspected for any problems. 
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MIckay Harp 
Analyst Analysis Services 

Emerson Process Managemant 
Asset Optimization DMskm 

635 Innovation Drive 
KnoxvOle. TN 37932 

665.675.2400 X3403 
Mk:key.Hafp@EmersonPrDcesa.com 

Sqjtcmbcr 1,2006 

Mr. Andy Ho 
Mr. Craig Yamamoto 
Mr. Noraian Verbanic 
Ms. Lisa Dangelmaier 
Mr. Norman Uchida 

Hawaiian Electric and Light Co, Inc 
54 Halekauila Street 
Hilo, HI 96721-1027 

Vibration data was collected at your facility on August 28-29, 2006. Analysis was performed on 
that equipment on Septemt)er 1,2006. The attached report is intended to inform you of any 
significant machinery problems identified during this analysis. 

Shipment Plant 3 was down for repairs at the time that data was collected. No data was collected 
on Shipment Plant 3 due to the schedule maintenance. 

CSI is committed to providing World Class Predictive Maintenance technologies and ensuring 
customer satisfaction. If you have any questions conceming any ofthe information contained in 
this report please feel free to contact me. I would like to thank you for allowing CSI Services to 
assist you in your Reliability Based Maintenance efforts. 

If you have any questions or concems please feel free to contact me at anytime. 

Mickey Harp, 
Analyst, Analysis Services 

mailto:key.Hafp@EmersonPrDcesa.com
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0QA}1/06 
harpm/1 

High Alarm \ HSCNDMTRB 
= £ corxJensate 

Pump Motor B 

26-AUB.06 • looseness • Motor Contbwwl Con: 

The sllacfwd ptots ars lrK]lcatlng a high Ix turning spaod peak which 
could be rvlatsd to an Imtialanoa or a loosofMss Issua. II appaars ttiat 
this mactilnA has always had high amplltuda levels of vibration. I am 
aiso seeing electrical ertergy Inihe upper fmax which Is usually 
tndicstes a Knseness tasue ss weB. 

I wouU recommend that maintenance tie scheduled on this madilne on 
the next 1-2 months. 

Alarm HSCIRCMTRA 
Circulating 
Pump Motor 5-A 

29-Aug-06 - t.oos«nftSS ContiniMd CeU: 

Ptease vortfy the speed ol this machine. If the attached ptots v e true 
1K turning speed pealcs then a looseness Issue Is present on this 
machlna. An electrfcal frequency Is also being displayed notw due to the 
looseness M u a . 

TTw trend data ta Indicating that the ampetude levels are tha highest 
that this machlna has seen. 

t woutd rect?mmend that maintenance tie scheduled on tUs machine In 
the next 1-2 months. 

Alarm HSCNDMTRA 
Condensate 
Pump Motor A 

29-Aug^)6 - Looseness Continued Call: 

The amplltuda levels have decreased sUghtty on this machine. The 
currant levels are ramainir>g constant b r ttilf machlrte, but thta ta slUI 
normally high leveta for a typical motor and pump configuration. 

I would recommend that the motor ba scheduled for maintenance In the 
nexl 2-3 months. I would suggest that the motor be checked for any 
Intamal kxneness a i well as any Intemai Imbalance. 

Alarm H6CNDDTKPB 
Retilr Cond 
Drain Tank 
PumpB 

29-Aug-06 - LcKMoness - Motor Continued Can: 

The looseness tasue ta still present, but tha amplitude levels have 
decraased during thta data collection readlnQS. I have lowered the 
sevafity of tuta problem to an alarm status al ttils tima. 

I would recommend that malntananca be scheduled In ttie next 1-2 
months to check for causes of tooseness on thta iruchlna. 

WBlch H6FDFAN FD 
Fan 

29-AU9-06 - Looseness Tha attached piols are showing an increase In vibration taveta due to a 
kXkseness Issue. 

I would only recommend thai monthly data be collected on thta 
machine. If tha amplitude levels continue to Increase I wU suggest thai 
malntenartce t>e scheduled for thta macttirM. 



CA-IR-51 
DOCKETNO. 05-0315 
ATTACHMENT 5h 
PAGE 146 OF 185 

^ 

EMERSONi 
Process Manageiitent 

Predictive Maintenance Summary Report 

09/01/06 
harpm/1 

Alarm PUCDMUMTRA 
••'•"'-"^•-'^•~—- Cond Make-up 

Pump Motor A 

30-Aug-06 - Etactrfcal defect -
Motor 

Continued CaO: 

The attached ptots are showing a high 2x tuming speed peak at -120 
Hz. Thta ta most Ukely due to an electrical tasue. Tfta motor us nmiAtg 
very dose to 60 Hz M^lch of ooiffse shows to 2x peak around an 
alectrical defect frequency. 

I woukl Uke to have the power cut to thta motor while the 2130 ta ki 
monltDr mode coHecUng data, tf the larQe 2x peak dtaappoars qukMy 
when the power ta turned off then It ta an etadrtcal tasue. It the peak 
remains and sknriy goes down tTwn It ta a misallgnmant tasue. 

The motor ta atao Indicating signs of knbalanoe whk:h couM explain the 
alectrical enetyy that ta being displayed. I would recommend that 
maintenance be scheduled on thta machine In the next 2-3 months. 

/Uamn PUSVCFLPMP 
Flush Pump 

30-Aug-06 - Stuctural fatigue Continued Call: 

The attactMd pkjts are stUl dIsplayttiQ a large vibntion levels, but a n ^ 
In Iha horizontal direction. The high amplitude leveta are present across 
the entire macMne. Thta ta usuaDy seen when a resonance or structural 
tasuetapresenL 

Fleese Insped the structure for loose b e t cracked or broken wekls. 

Alarm PUSVCWPMPA 
Service Watar 
P u m p A 

30-Aug-06 - Looseness Continued Call: 

Data has only tieen coUeclad on thb machkne twice. Each time there 
was a h l | ^ Ix tumlna peak present. The hortzonta) direction ta where 
the hlgtwst arrtplltude leveta are presenL 

It appaars that an Imbalance functkin ta present on t l ^ motor. The 
pump ta showing signs of tow level looseness. 

I wouU racommend that ttw pump be checked to verily that It ta running 
on Its curve. Please check the motor's mounting bolts and structura to 
maka certain that the motor ta secure. 

Watch 1 ! PUFOFWDPMP 
- " Fuel OU 

Transfer Pump 

30-Auff-06 - Antifriction t>earfng 
detect 

The attached paakvua pkits are s h o w ^ an unknown harrTxink: famly. 
Thta appears to be an eeity beering defect tiequency. There ere 
currently no beartng* assodated wtth tNt mactiine or eny other 
mechine in ttia datatiaeo. 

I woukl request that the beartng intormabon be emal to be for ttie 
machlries in the database. This w i l l>eip create a stronger datalwse 
once ttie t>earii>g Informatkin ta entered. 

PUSVCWPMPB 
Service Water 
PumpB 

3O-AU0-O6 - Looseness The attodied plots are dtaplaylng a tow level kiosanesa issue, The 
amplitude leveta have Increased qutekly from the test Ume that data 
waicoUected. 

I wtxild only recommond thai monthly data be coliected on thta 
machine. 
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SH4BCWPMP 
fiearir^ Cootit^g 
Water Pump 4 

30-AU0-06 - Loosaness Continued Calt 

TTie I x tuming speed peak ta itlli present, but the amplitude leveta 
have decreased. I am towoflng the severity of thta problem to an atann 
status. 

The 1x peak coukl mean that the motor ta intamally unbalanced and 
the kxisenass coukl be a dlrad resuS of thta. What era the most 
common Issues or proWents that are had wtth thta madtine? 

I would stm reccnvnend th«t the motoi be scheduled for maintanance 
to ctieck lor any causes of looseness. Thta motor ties always had high 
readings since data was first coliected. 

, * " ' " ' A l a r m " ^" ' SH4IDFAN ID 3 0 - A u g ^ - Imbalance • Air 
Handier (Fan) 

Continued CaO: 

The attached pkita are showing a high Ix turning speed peak. The Ix 
peak can ba caused by etther on knttaiance or kioseness tasue. 

Ttie axial direction polnl ta showing the highest level of energy. How to 
thta tan mounted? I WDUU recommend that the tan be kispected and 
see vrfiat ta atkiwing movemant in the axial direction, i believa thta to an 
imbatance issue. Please have tha tan cleaned out and recoHecl dida. tt 
the high i x peak b Btu present I win racommend that the fan be 
tialanced. 

Watch SH4CNDPMPA 
Condensate 
P u m p A 

30-Aug-06 - MIsalignnwnt Continued Call: 

Ttw mlsalignnwnt Issue b still present on thta irwchirw. Ho pump 
pointt were coOecting during Ihb data coOecUon. 

I consUer ttw leveta to be sOI kMt al fiita Ume. I wouM suggest that If 
there b a ctxipimg ctmnectlng the motor and pump that It ba visually 
irtspeded for any problems. 

Watch jl SH4FWSMTRB 
^ Feed Water 

Pump Motor B 

30-Aug-06 - Electricsl detect • 
Motor 

The atlBched ptots are styMttrtg en tncmase In a known eiectiicat 
delect frequency. I am only seeing H on the Inboerd of ttw nxitor at thta 
Urrw. The amplitude leveta aro stiU tow. 

I woukl recommend that ki the next tow months that the mounting botts 
on ttw motor be Inspected to verify tttat they are properly ttghtened and 
that the motor feet are not cracked or damaged. 

Watch Shipman 4 
Turtilne #4 

3&-Aug-06 - Looseness The attached plota are showing an Incraase of vibratkm leveta In ttw 
vertical direction. They am the highest readings ttiat have been 
recortWd for ttib machine. Tha ottwr polnta ere elso showing a slight 
increase in vibratkm leveta. Ttw kiosatwss tasue ta pcesent mostly In 
the vertical dkedkm. The kioseness coukj be originating tor the sleeve 
beartngs. 

I would recommend that ttib machine be dosely watched. If ttw turbbw 
has displacement probes mounted I wouU suggest tttat ttw readings 
be looked over to see If they are wtthin spedficattons. 
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Area H5 HIII Plant 5 

Equipment HSCNDMTRB Condensate Pump Motor B 

Title: 29-Aug-06 - Looseness - Motor 

Urgency: 

High Alarm I 

Explanation: Continued Call: 

The attached plots are indicating a high 1x tuming speed peak which could be related to an imtialance or a 
looseness issue. It appears that this machine has always had high amplitude levels of vibration. I am also 
seeing electrical energy in the upper fmax which Is usually indicates a looseness Issue as well. 

I woutd recommend that maintenance be scheduled on this machine on the next 1-2 months. 

B«frlUitr«I*lMt*4l. 
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09/01/06 
harpm/1 

Area H5 HIII Plant 5 

Equipment HSCIRCMTRA Circulating Pump Motor 5-A 

Title: 29-Aug-06 - Looseness 

Urgency: 

Alarm 

Explanation: Continued Call: 

Please verify the speed of this machine. If the attached plots are true Ix tuming speed peaks then a looseness 
Issue is present on this machine. An electrical frequency is also being displayed now due to the kioseness 
issue. 

The trend data is indicating that the amplitude levels are the highest that this machine tias seen. 

I would recommend that maintenance t>e scheduled on this machine In the next 1-2 months. 

H-acittt t | tai»»MU. 
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09/01/06 
harpm/1 

Area MS HIII Plant 5 

Equ ipmen t HSCNDMTRA Condensate Pump Motor A 

Title: 29-Aug'06 - Looseness 

Urgency: 

Alarm 

Explanation: Continued Call: 

The amplitude levels have decreased slightiy on this macJiine. The current levels ere remaining constant tor 
this machine, but this is still nomiaily high levels for a typical motor and pump configuration. 

I would recommend that the motor be scheduled for maintenance In the next 2-3 months. I wouW suggest ttxat 
the motor be checked for any internal looseness as well as any intemai Imbalance. 

-MosOTuatf a»aipriwt>tifcMi 
M-t t^mtmaia i i 
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Area H6 Hill Plant 6 

Equipment H6CNDDTKPB Reblr Cond Drain Tank Pump B 

Title: 29-Aug-06 - Looseness - Motor 

Urgency: 

Alarm 

Explanat ion: Continued Call: 

The looseness issue is still present, but the amplitude leveis have decreased during this data collection 
readings. I have lowered the severity of this problem to an alarm status at this time. 

I would recommend that maintenance be scheduled In the next 1-2 months to check for causes of looseness 
on this machine. 
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Area H6 Hill Plant 6 

Equipment H6FDFAN FD Fan 

Title: 29-Aug-06 - Looseness 

Urgency: 

Watch 1 
Explanation: The attached plots are showing an increase In vibration levels due to a kioseness issue. 

I would only recommend that monthly data be collected on this mechine. If the amplitude levels continue to 
increase I will suggest that maintenance be scheduled for this machine. 
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Area PUNA Puna 

Equipment PUCDMUMTRA Cond Make-up Pump Motor A 

Title: 30-Aug-06 - Electrical defect - Motor 

Urgency: 

Alarm 

Explanation: Continued Call: 

The attached plots are showing a high 2x tuming speed peak at -120 Hz. This Is most likely due to an 
electrical issue. The nK>tor us runnir̂ g very close to 60 Hz which of course shov/s U> 2x peak art»Jnd an 
electrical defect frequeruy. 

I would like to have the power cut to this motor while the 2130 is in monitor mode collecting data. If the large 
2x peak disappears quickly when the power is tumed off then it is an electrical issue. If the peak remains and 
slowly goes down then K is a misalignment issue. 

The motor is also indicating signs of imbatance which could explain the electrical energy that is being 
displayed. I would recommend that malntenartoe be scJieduled on this machine In ttw next 2-3 months. 
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09/01/06 
harpm/1 

Area PUNA Puna 

Equipment PUSVCFLPMP Flush Pump 

Tit le: 30-Aug-06 - Stuctural fatigue 

Urgency: 

Alarm 

Explanation: Continued Call: 

The attached plots are still displaying a large vibration levels, but only in the horizontal direction. The high 
amplitude levels are present across the entire machine. This is usually seen when a resonance or stmctural 
issiw is present 

Please inspect the stnjcture for loose feet, cracked or broken welds^ 
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Area PUNA Puna 

Equ ipment PUSVCWPMPA Service Water Pump A 

Title: 30-/Vug-06 - Looseness 

Urgency: 

Alarm 
.. v. • V i , ' ^ • -J •.• T ; ! . • t . -UitW..^-u. '^ .»<i i --

Explanation: Continued Call: 

Data has only been collected on this machine twice. Each time there was a high Ix tuming peak present The 
horizontal direction is where the highest amplitiide levels are present. 

It appears that an imbalance function Is present on this motor. The pump is showing signs of low level 
looseness. 

I would recommend that the pump tie checked to verify that it is mnning on tts curve. Please check the motors 
mounting bolts and stmcture to make certain that the motor is secure. 
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09/01/06 
harpm/1 

Area PUNA Puna 

Equipment PUFOFWDPMP Fuel Oil Transfer Pump 

Title: 30-AU9-06 - Antifriction t>earing delect 

Urgency: 

Watch 

Explanat ion: The attached peakvue pkits are showir>g an unknown harmonic family. This appeers to be an eariy bearing 
defecrt frequency. There are cunvnUy no bearings associated with this machine or any other machine in the 
database. 

J would request that the bearing infonnation be email to be for the machines in the database. This will help 
create a stronger database once the bearing infomtabon Is entered. 
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09/01/06 
tiarpm/1 

A rea PUNA Puna 

E q u i p m e n t PUSVCWPMPB Service Water Pump B 

THle: 30-Aug-06 - Looseness 

Urgency: 

Watch 

Explanation: The attached plots are displaying a low level looseness issue. The amplitude levets have increased quiclcty 
from the last time that data was collected. 

I would only recommend that monthly data be collected on this machine. 
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09/01/06 
harpm/1 

Area S4 Shipman Plant 4 

Equipment SH4BCWPMP Bearing Cooling Water Pump 4 

Title: 30-Aug-06 - Looseness 

Urgency: 

High Alarm 

Explanation: Continued Call; 

The Ix tuming speed peak is still present, but the amplitude tevels have decreased. I am lowering the severity 
of this problem to an alann status. 

The Ix peak could mean that tiie motor Is interrtally unbalanced and the tooseness could t>e a direct resutt of 
this. What are the most common issues or problents that are had with this machine? 

1 would still recommend tiiat the motor be scheduled tor maintenance to ctteck for any causes of kxiseness. 
This motor has always had high readings since data was first collected. 

ti..aHiatCH*tiiiMha»4 
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09/01/06 
herpm/l 

Area S4 Shipman Plant 4 

Equ ipmen t SH4IDFAN ID Fan 

Title: 30-Aug-06 - lmt)alance - Air Handler (Fan) 

Urgency: 

Alarm 
::.,..\<i..^.-:i::i.\X .:• 

Explanation: Continued Call: 

The attached plots are showing a high Ix tuming speed peek. The Ix peak can be caused by either an 
imbelance or tooseness issue. 

The axial direction point Is showing the highest level of energy. How ts this fan mounted? I would recommend 
that tiie fan be inspected and see what is allowing movement tn tiie axial direction. I believe ttiis is an 
Imbalance issue. Please have the fan cleaned out and recollect data. If tiie high Ix peak Is still present 1 will 
recommend that the fan be balanced. 
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09/01/06 
harpm/1 

Area S4 Shipman Plant 4 

Equipment SH4CNDPMPA Condensate Pump A 

THle: 30-Aug-06 - Misalignment 

Urgency: 

Watch 

Explanation: Continued Call: 

The misalignment Issue is still present on this machine. No pump points were collecting during this date 
collection. 

I consider the levels to be still low at this time. I would suggest that if there is a coupling connecting the motor 
end pump that it be visually inspected for any problems. 

l l •Twki\imlml'-
>iau' 
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09/01/06 
harpm/1 

Area S4 Shipman Plant 4 

Equ ipment SH4FWSMTRB Feed Water Pump Motor B 

Title: 30-Aug-06 - Electrical defect - Motor 

Urgency: 

Watch 

Explanation: The attached pkits are stK)wing an increase in a known electrical defect frequency. I am only seeing it on the 
inboard of the motor at this time. The amplitude levels are still low. 

i would recommend that in the next few months that the mounting bolts on tiie motor be inspected to verify thai 
tiiey are properiy tightened end that the motor feet are not cracked or damaged. 
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09/01/06 
harpm/l 

A r e a S 4 S h i p m a n Plant 4 

E q u i p m e n t S h i p m a n 4 Tu rb ine #4 

THle: 30-Aug-06 - Looseness 

Urgency: 

Watch 

Explanation: The attached plots are showing an increase of vibration levels in tiie vertical direction. They are the highest 
readings tiiat have been recorded for tiiis machine. The other points are also showing a slight increase in 
vibration levels. The tooseness issue is present mostiy in tiie vertical direction. The looseness could be 
originating for the sleeve bearings. 

I woutd racommend tiiat this machine be ciosety watched. If the turbine has displacement probes mounted I 
would suggest that the readings be looked over to see If tiiey are within specifications. 
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835 Innovatkm Drive 
Knoxvilte. TN 37932 
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September 21,2006 

Mr. Andy Ho 
Mr. Craig Yamamoto 
Mr. Norman Verlranic 
Ms. Lisa Dangelmaier 
Mr. Norman Uchida 

Hawaiian Electric and Light Co, Inc 
54 Halekauila Street 
Hilo. HI 96721-1027 

Vibratton data was collected at your facility on September 12-13,2006. Analysis was perfonned 
on that equipment on September 21, 2006. The attached report is intended to inform you of any 
significant machinery problems identified during this analysis. 

Shipment Plant 3 was down for repairs at the time that data was collected. No data was collected 
on Shipment Plant 3 due to the scheduled maintenance. 

CSI is corrmiitted to providing World Class Predictive Maintenance technologies and cnstuing 
ctistomer satisfaction. If you have any questions conceming any ofthe information contained in 
this repon please feel free to contact me. I would like to thank you for allowing CSI Services to 
assist you in your Reliability Based Maintenance efforts. 

If you have any questions or concems please feel free to contact me at anytime. 

Mickey Harp, 
Analyst, Analysis Services 

http://Mickey.HarpigiEmer8onProcess.oom
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Executive Summary 

Shipman Plant 3 

No data collected during the last two months due to scheduled maintenance. No 
recommendations for this plant at this time. 

Shipman Plant 4 

Recommend that the Bearing Cooling Water Pump 4 be scheduled for 
maintenance within tbe next few months. The motor needs to be balanced. 

Hill Plant 5 

Recommend that the Condensate Pump B be scheduled for maintenance as soon 
as possible. Tbe motor needs to be balanced. 

Hill Plant 6 

Puna 

Recommend that the Reblr Cond Drain Tank Pump B be scheduled for 
maintenance within the next few months. The motor needs to be balanced. 

Recommend that the Service Water Pump A be scheduled for maintenance within 
the next few months. The motor needs to be balanced. The Flush Pump needs to 
be evaluated as to how it is currently being used. Due to the current configuration 
ofthe pump, it is producing a lot of vibration levels. This can be corrected if the 
pump is allowed to operate on its curve. 
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EMERgpW. 

Cofxtensate Pump B' 
ID/FD Fsn 
Air Preheater A 

SH3CNDPMPB 
SH3FDiDMTR 
SH3APHKTrRA 

•• - i . : ' ; . , \ ^ N T NT 

laaoaEiBEiaNT NI 
OK OK OK NR 

Air Preheater b SH3APHMTRB 
Evaporator Pump A SH3evpPMPA 
Evaporator Pump B SH3EVPPMPB 
Feed Water Pump A SH3FWSMTRA 
Feed Water Pump B SH3FWSMTRe 
Dt^pPump A^ SCAPHA 
Drip PurnpB SCA^H.^ 
Fuel O* Pump A SH3FOSf>l*4t'A 
Fuel oa Pump B SH3F0SPMPB 
Fuel Oil CD Pump SH3FOCDPMP 

OK OK OK NR 
aaciacsEia NT NT 
ESHEsaciacia NT NT 

'iViiimiu^rm NT NT 
isacHEacia NT NI 
CBNTEQINT NT NI 
SI1EI2E13EIIINT NT 
HSIiiilUJJbiaNT NT 

Service Water Pump A SH3SVCPMPA OK OK OK 1 Service Water Pump §" SH3SVCPMPB 
Bearing Cooling Waler Pump 3 SH3BCWPMP 
fli Joy Air Compressor #1 SHAIRJOY 
fl2 Joy Air Compressor ffZSHAIRJOY 

OK OK OK OK 
EEttlSSDS NT NT 
OK OK^etOKlTlJ 

Circ Water Pump HTI SHCIRWMTRI 
PlaPiatiTafTfa NT NT 
NT f ""•}. NT NT NT NT 

eaaiSga^^:ShipmanPlsrrt4K-ffJ?^g*^^Byj3S^^ 
TurtiineiM Shipman 4 m OK OK OK ra OK 
Circuiattrrg Purr̂ p A SH4CIRMTRA OK OK OK OK OK OK 
Circulating Pump B SH4CIRMTRB OK OK OK OK OK OK 
Condensate Pump A SH4CNDPMPA OK FK atiimwt OK 
CofxJensale Pump S SH4CNDPMPB 

SH4FDIDMTR m OK OK OK 
ID/FD Fan '3: •y Continued Call - Imbalanca 
AirPrehealerMotorA SH4APHMTRA OK NR NR N g ^ 
Air Preheater Motor B SH4APHMTRB OK OK OK OK OK OK. m Evaporator Pump A SH4EVPPMPA HR NR NR NR NB 
Evaporator PumpB SH4EVPPMPB m NR NR NR Mm Feed Waler Pump A SH4FWSMTRA t!3^ OK OK OK OK OK 
Feed Waler Pump B 
Drip PumpA 

SH4FWSMTRB 
SCAPH.A 

OK OK NR»em 
Drip PumpB SCAPRT 
Fuel Oil Pump A 
Fuel Oil Pump B 

S H 4 F Q S P I M I ^ 

5H4FOSPMF>B 

NT NT NT NT NT NT 
N T N T . I ^ NT NT NT 

ESNTwrnsEaEia 

Continued Call - Electrical Energy 

Fuel Oil CD Purry SH4F0CDPMP OK OK OK OK OK OK 
Service Water Pump A SH4SVCPMPA OK OK OK OK OK OK 
Service Waler Pump B SH4SVCPMPB OK OK OK OK OK OK 
Bearing Cooling Waler Pump 4 SH4BCWPMP 
Waler Treatmenl Sump Pump SHWTSUMPMP NT NT NT NT fJT NTl 
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^jri^tet'fes;:; HIII pis'irt li-JL^itfcaiafefeg^Miife^it^iiyg;^ 
HS Turbine 
HSA APH Drive 
Circulatinti Pump Motor 5-A 

HSTuib 
HSA APHMTR 
HSCIRCMTRA 

NT,NT NT .NT NT NT 
NT NT NT NT NT NT 

='3' y. Continued Call • Imbalanca 
Circulalinc) Pump Motor S^B HSCIRCMTRB O K d f O K OK OK OK 
Cif culalind Pump Mctor S-C HSCIRCMTRC O K C U O K OK OK OK 
Service Air Compressor HSCASACMTR 
Insl Air Compressor HSCAIACMTR 
Condensate Pump A HSCNDMTRA 
Condensate Pump B HSCNDMTRB 
Condensaie Transfer Pum[ HSCNDTPMTR 

FDFan HSDFFDMTR 

E a N T . N T , N T NT N l 
E 3 NT rJT NT NT NT 

• ! N T 

E 3 NT NT NT E a NT 

Continued CaU • Looseness and Imtialance 

Evaporator Pump HSfeVAPPM^ 
Feed Wsttfr Pump SA HSFSFWMTRA 

OK OK] OK 

O K E U O K OK OK OK 
NT NT NTE3EaB3 m Feed Walpr Pump SB HSFSFWMTRB 

Secondary Fuel Pump A HSSECFPMPA 
Secondary Fuel Pump B HSSECFPMPB 
Service Water Pump A 
Service Wffler Pump B 

HSSVCWMTRA 
HSSVCWMTRB 

NR6 Primary Fuel Oil Pump HFOPR1PMP6 

J . d i O K OKlOK OK 

gg NT NT NT tsrari!:̂  
NT NT ESES NT NT 
O K l H M J l i O K OK OK 

O K G l f l S E l O K OK OK K NRS Primary Fuel Oil Pump A HFOPRIPMPA 
NRS Primgry Fuel Oil Pump B HFOPRIPMPB 

OK OK OK OK 

AuM Stm LMbe Oil Pmp Turtine 
Tuming Geer Oil Pump 

H5ASLOPTR6 
HSTGOILPMP 

flS Diesel Oil F^^mp • jHSDFSDOMTR 

NT NT .NT N T E a E a 
NT N T ; N T NT .NT NT 

NT rJT NT NT NT NT 
NT NT t ^ NT NT NT 

HSTurbirw 
H6APH Drive 
Circulating Pump frA 

H6TRB 
H6 APH MTR 
HSCIRCMTRA 

NT NT,.NT NT NT NT 
NT NT NT NT NT NT 

Circulatinp Puntp 6-B HSClRCMTRe 
Circulatinp ^ump 6-c" HSCIRCMTRC 

H6CIRCMTRD Cifcuialing F^jmp 6-D 
Senrk» Air Compressa H6AIRSAMTR 
Irtslnjn-wnl Air Comprsr 
IR Air Compressor 
IR Air Compressor q n f l Fan 
LP Healer Pnp Pump 

H6AIRIAMTR 
H6AIRIRMTR 
H6AIRIRCF 
H6LHTRDPMP 

Condensaie PumpA HSCNDMTRA 
Condensaie Pump B HSCNDMTRB 

HSDFDHSMrR FD Fan High Speed Continued Call - Looseness 
FD Fan Low Speed H6DFDLSMTR 

H6EVPPMPA Evaporator Pump A 
Evaporator Pump B H6EVPPMPB 
Feed Waler Pump A H6FWBFMTRA 

H6FWBFMTTIB Feed Water Pump B 
Secondary Fuel Oil l^ump A H6SFOPMPA 
Secondary Fuel Oil Pump B 
Reblr Cond Drain Tank Pump A 
Reblr Cond Drain Tank Pump E 
Senfice Water Pump A 

H6SFOPMPB 
H6CNDDTKPA 

Continued Call - Looseness 

H6CNDDTKPB 
HSSVCWPMPA 

Service Water Pump B 
Boosler Pump 
Gland Seal Pump 
DC Lube Oil Pump 
Tuming Gear Lube Oil Pump 
Au> Lube Oil Pump 

HSSVCWPMPB 
H6SVCBPMP 
H6GLSLPMP 
H6DCLOPMP 

NT N T . N T . N T , N T rJT 

E3 NT'trr WT ;NT NT 

H6TGL0PMP 
H6SALOPMP 

OK OK p K l g l M f l i O K 

OK OKTOKISIIOKIOKT I OK K I I OKI OK 
l i ^ H n i O K n U Diesel Oil Pump A 

Diesel Oil PumpB 

H6DFDOMTRA OK OK 
H6DFD0MTRB E S E a NT NT E H NT 
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^ja^aa^aa;:puwvwa;ia3^is^Haijga^ 
Puna Turbine Turbine 
Circ Water Pump Motor A PUCWPMTRA OK OK OK OK OK OK 
Circ Weter Pump Motor B PUCWPMTRfl OK OK OK OK OK OK 
Circ Waler Pump Motor C PUCWPMTRC 

PUAIRMTRA 
OK OK OK OK OK OK 

Plant Air Compressor A OK OK OK OK Possible Bearing Defect 
Plant Air Compreasor B 
Corkd Drain Pmp to MU Tank 
Cond Make-up Pump A 

mpto 
p Pur 

PUAIRMTRB OK OK OK 
PUCDNTKPMP 
PUCDMUMTRA 

NT NT E 3 NT NT E 3 
QEiil 3 : •_y_ Continued Call - Electrfcal Defect or Misalkmrnent 

Cond Make-up Pump B PUCDMUMTRB OK OK OK OK OK OK 
Condensate Pump A PUCONOMTRA 

PUCONDMTRB 
OK OK OK OK OK OK 

Condensate Pump B 
Diesel Oil Pump A PUDFOPMPA 

OKi^ OK OK OK OK 
OK OK OK OK OK OK 

Diesel Oil Pump B PUDFOPMPB BE OK OK OK OK OK 
ID High Speed PUIDHSMTR 

PUIDLSMTR 
OK OK OK OK OK OK 

ID LPw Speed 
PUFDHSMTR 

OK OK OK OK OK OK 
FD High Speed 

PUFM.SMTR 
OK OK OK OK OK OK 

FD Low Speed OK OK OK OK OK OK 
Feed Waler Pump A PUFSFWMFRA 

PUFSFWMTRB 
OK OK OK OK OK OK 

Feed Water Pump B 
Fuel Oil Transfer Pump 
Fuel Oil Unloading Pump 
Fuel Oil Pump A 

PUf=OFWDPMf» 
OK OK OK OK 

PUFOSULPMP 
PUFOFOPMPA 

Ea NT EaNT 1^23 
NT NT NT NT Pia NT 

Continued Cell - Early Bearing Defect 

PUFOFOPMPB 
OK OK OK OK OK 

Fuel Oil Pump B 
DC Peanng Oil Pump PUDCBRGPMP ESNTEaNTEa^T 

Condition Leeend: 
PrkJtttvl 
Prtority 2 
Prtoritv3 
Prtorttv4 
PriortftS 

NotRunnino 

Not Tested 

Machine OK 

Emergency SItuatkxi 
HlRh Alann 
Alarm 
Watdi 
Discussion Needed 
Sctieduled tor test but not In 
opersOoft 

NtA Tested this survey 
Condition is acceptable for 
operethm 

1 
1 
OK 
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09/21/06 
harpm/1 

Emergency || HSCNDMTRB 
Condensate 
Pump B 

^ 2 • S a r ^ ^ • Imbalance Continued Cell: 

. Tbe amplitude levels srs conlinulna to Increese. TtM currwtl levsti ere 
over 1 Msec wMch Is very dostrucUve lor a machine. 

I would recommend ttiat this machlns be scbeduM for melnlenanoe 
wittiin ttie montti. Please have the motor betanced during tha 
malntanenee. 

Alarm HSCIRCMTRA 
^ ' • ' - " - ' • " — ^ • " = ' Ctrcutatinfl 

Pump ktotor 5-A 

12-Sep.06 - Imbalance Continued Call: 

Tha Imbalance tssue. shown by ths high In tuming speed peak, has 
been progressively getting w o n * . 

I would recommend that ths motor be balanced In the next 1.3 monttis. 

Alarm HSCNDMTRA 
• . • - - . • . - . , • . •_ - , • . - i . . . Condertsate 

P u m p A 

12-Sep-06 - Imbalance - Motor Continued CaO: 

t t i e cunent vtbretkm tevels are rwnsdnlng constant lor this macTilne, 
but this Is stm normally tiigh tevels for a typlcsl motor and pump 
Donflguratlon. 

I would recommend that the motor ba scheduled far maintenance ki the 
next 2.3 monttis. I would suggest that ttm motor tie tialarwed. 

High Alarm H6CNDDTKPB 
RebtrCond 
Drain Tank 
Pump B 

12-Sep-06 - Imbalance Continued Catl: 

Tlie amplitude levels tiave Increesod on this mechlna. I have raised the 
seventy of this piobtem due to the Increase tn vtiretlon IVMIS . 

I wrouU recommertd that thla motor be balanced In the next 1-2 months. 

Alarm HBSFOPMPa 
Secondary Fuel 
Ofl P u m p B 

12-Sep-06 - Looseness ContlnuBd Call: 

Tbe attached plota ere allowing high leveta of Impacting aiKl tooseness. 

TTils could tie related to the process Itiat the pump Is mnning. I woutd 
recommend ttwl the pump be Inspected to verify ttiat It Is mnning on Us 
curve. 

Watch H8DFDHSMTR 
FD Fan High 
Speed 

12.Sep-06 - Looserwss Continued Call: 

TTie attached plots are showing a low level looseness issue. The 
amplttude iovela have remained I I M lor Ihb mactdna. If tha amplitude 
levels remain the same during the next data collection readings I w n 
ctose ofl this protilem. 
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09/21/06 
harpm/1 

Hieh Alarm PUSVCFLPMP 
Flush Pump 

13-Sep-06 - Hot operating on 
design curve 

Continued CBO: 

It vras observed during data cottsctlon that this pump Is not mnning on 
Its curae. This has been done on purpoee. TTw amount of vRxsHon 
being shotm Is due to the way the pump Is being operated. 

t wouU suggest ttiat ttw pump be ran on tts curve or that tfie pump bs 
evaluated If H raaly needs to be running. T>is pump Is currently running 
to failure dus to ttis setting ot tha pump. If notNng la going to be done 
to correct this pump then I would recommend Ihst It bs removed tar tha 
vibration route. 

High Alarm PUSVCWPMPA 
Service Water 
P u m p A 

13-Sep-06 - Imbalanca Continued CaO: 

Tha motor Is stilt displaying an knbalanoe lasus. The ampttude levels 
tiave Increased sllgfitly from ttiia motor. 

I would recommend ttiat malntananca ba adieduiad on the motor In the 
next 2-3 monttia to have tha Imbalance tasue corrected. 

Alarm PUCDMUMTRA 
Cond Make-up 
P u m p A 

13-Sep-06 - Misallgnmenl Continued Call: 

The 2x tuming peek Is still presenL This appears to be en electrical 
Issue, t v t ts couU also tie a mlsalignmant issue. 

I would reoonwnend that tha 2130 be placed ki monttored mode whtia 
collecting data on this mactiine. While coOactlng tha data I wrouM hove 
the power cut ofl to 0ie macMne. if ttie 2x peak goes M « y very quickly 
than It Is en aleclrtcal Issue. If the peek skwrty goes away ttien It Is e 
mlsaignmenl Issue, tf you need help setting the 2130 up In monitor 
mode please contact me. 

Watch PUAIRMTRA 
Plant Air 
Compressor A 

13-Sep-06 • Antifriction bearing 
defect 

Ttie sttactied M2P pkM i i stiowing an unknown harmonic family at -4.1 
orders. Ttils coukl tie a bearing defect frequency, txit I can not verify 
that without the bearing Ids itor iMa motor. 

if ttie tieeringa Ids are known for this machine please email that 
informatkm to me. Ptease continue coOecUng monthly data on this 
machine. 

Watct i PUFOFWDPMP 
Fuel CHI 
Transfer Pump 

1 S-Sep-Oe - Antifriction bearing 
de fec t -Moto r 

Continued CaO: 

TTie attactied peakvue ptots ara stiowing an unknCMrn tiarmonic famtty. 
This appears to be an eariy bearing defect frequency. There are 
currently no beartngs assodated wtth this machine. 

I would request ttialttie bearing tnlotmatlon tie email to be for ttie 
macNnas In the database. This wfll help craata a stronger datatiase 
once ttie tiearing information Is entered. 

Watch PUSVCWPMPB 
Service Water 
P u m p B 

13-&ep-06 • Looseness Continued Celt 

Ttie attached ptots are displaying a tow lavel tooseneu isaua. The 
amplitude levels have increased qukddy from ttia last time that data 
wascoUectad. 

I woukl only recommend ttiat monthly data bo cotlectad on t t ^ 
machine. 

High Alarm SH4BCWPMP 
Elearlng Cod ing 
Water Pump 4 

13-Sep.06 • Imbalance - Motor Continued Call: 

The motor is stti experiencing tiigh levels ot imbelanee. 

I wouU reoommend that ttie motor be balanced In Hie next rrxmth. 
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Alarm SH4FDtDMTR 13-Sep-06 • Imtialance Continued Catt: 

Both the to and the FD bns are showing movement In the axial 
dkectton. Tho fans are stm showfeig signs of Imbelsnoa and tooseness. 

The amplitude leveta dU not change e tot during tMa data cbOecttarL I 
would racommend that monthly data be caOoctod on thta macMno. If 
the amplltuda leveta increase I wiU suggest that both tana ba deened 
and balanced. 

Watch SH4FWSMTRB 
F e e d w a t e r 
P u m p B 

1 3 - S e f ^ « - Eiecthcal defect • 
Motor 

Continued Cal: 

The attached ptots are showing an Increase in a known electrical 
defect frequency. I am only seeing tt on tho toboerd of the motor at Ihb 
time. The amplttude lovell are stffl tow. 

I wouU recsmmend that in the next tew months that ttw mounting bolls 
on the motor be inspected to verify tfiot they are property bghtoned end 
that Itia motor feel are not ciectiod or damaged. 
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Predictive Maintenance Detail Report 

09/21/06 
harpm/1 

Area H5 HIII Plant 5 

Equipment HSCNDMTRB Condensate Pump B 

THle: l2-Sep-06-Imbalance 

Urgency; 

Emergency I 

Explanat ion: Continued Call: 

The amplitude levels are continulnQ to increase. The current levels are over 1 in/sac which is very destructive 
tor a machine. 

I would recommend that this machtr>e t>e scrheduled for maintenance within the month. Please have the motor 
batarK»d during the maintenance. 
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EiyiER30l4i 
Proc^ Management 

Predictive Maintenance Detail Report 

09/21/06 
harpm/1 

Area HS HIII Plant 5 

Equipment HSCIRCMTRA Circulating Pump Motor 5-A 

THte: 12-Sep-06-Imbalance 

Urgency: 

Alarm 

Explanation: Continued Call: 

The imbalance issue, shown by the high 1x tuming speed peak, has been progressively getting worse. 

I would recommend that the motor be balanced in the next 1-3 months. 

m.taamtma»tu 
•namiMn —BI^SWMI 
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EMERSONi 
Process Manag^nent 

Predictive Maintenance Detail Report 

09/21/06 
harpm/l 

Area H5 Hill Plants 

Equipment HSCNDMTRA Condensate Pump A 

THle: 12-Sep-06-lmt)alance-Motor 

Urgency: 

I A larm ] i ; 

Explanation; Continued Call: 

The cunent vibration levels are remaining constant for this machine, bi;t this is still normalty high levels for a 
typical motor and pump configuration. 

i would recommend that the motor tM scheduled for maintenance in the next 2-3 months. I would suggest that 
the motor be t>atanced. 

. P n n a , i n n i . . > w . i t n > . t » m . » . ^ j ^ ^ / ^ f | n f t ^ m 

Feaeqlita 
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EMERSOr* 
Process KAanagement 

Pred ic t ive Maintenance Detai l Repor t 

09/21/06 
harpm/1 

Area H6 HIII Plant 6 

Equ ipmen t H6CNDDTKPB Reblr Cond Drain Tanl( Pump B 

THle: 12-Sep-06-Imtialance 

Urgency: 

High Alarm || 

Explanation: Continued Catl: 

The amplitude levels have increased on this machine. I have raised the severity of thia prot>lem due to the 
increase in vibration levels. 

I would recommend that this motor be balar>ced In the next 1-2 months. 

mjamuaaa^imtrnft 

amia^ 
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09/21/06 
harpm/1 

Area H6 HIU Plant 6 

Equipment H6SF0PMPB Secondary Fuel Oil Pump B 

THle: l2-Sep-06-Looseness 

Urgency: 

Alarm 

Explanation: Continued Call: 

The attached plots are showing high levels of impacting and looseness. 

This couid be related to the process that the pump is njnning. I woutd recommend that the pump be inspected 
to verify that it is running on its curve. 

M •tacna^MOItwel « -iMMlMOBfask 
•aavmt*m:tmfOm»tatam 
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CMERSON^ 
Process Management I, 

Predictive Maintenance Detail Report 

09/21/06 
harpm/1 

Area H6 HIII Plant 6 

Equ ipmen t H6DFDHSMTR FD Fan Higii Speed 

Title: 12-Sep-06 - Looseness 

Urgency: 

Watch 

Explanation: Continued Call: 

The attact>ed plots are showing a low level looseness Issue. The amplitude levels have remained low for this 
machine, tf the amplitude levels remain the same during the next deta collection readings I wilt dose off this 
problem. 

'.a •KtmiHa^m • -niMii^tiMS 
maaaaratmimmmt 
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EMERSONi 
ProcessManagement 

Predictive Maintenance Detail Report 

09/21/06 
harptn/1 

Area PUNA Puna 

Equipment PUSVCFLPMP Flush Pump 

THle: 13-Sep-Q6 - Not operating on design curve 

Urgency: 

High Alarm I 

Explanation: Continued Calt: 

It was observed during data coHection that this pump is not running on its curve. This has been done on 
purpose. The amount of vibration being shown is due to the way the pump is being operated. 

t would suggest that the pump be ran on tts cunre or that ttie pump be evaluated if tt really needs to be 
running. The pump is currently running to failure due to the setting of the pump. If nothing Is going to be done 
to correct this pump then I would recommend that K be removed for the vibration route. 

MK-I 
wwcnnpeiii. 
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EMERSOÎ i 
ProcessManagement 

Predictive Maintenance Detail Report 

09/21/06 
harpm/l 

Area PUNA Puna 

Equipment PUSVCWPMPA Service Water Pump A 

THle: 13-Sep-06-Imbalance 

Urgency: 

High Alarm I 

Explanation: Continued Calf: 

The motor is stiil displaying an imbalance Issue. The amplitude levels have increased stightty from this inotor. 

t would recommend that maintenance be scheduled on the motor in the next 2-3 months to have the 
imbalance issue corrected. 

na-^aiamhm* RM-kelNlMl^t 
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EfylERSiONi 
Process l^nagement 

Predictive Maintenance Detail Report 

09/21/06 
harpm/1 

Area PUNA Puna 

Equipment PUCDMUMTRA Cond Malie-up Pump A 

THle: 13-Sep-06 - Misalignment 

Urgency: 

Alarm 

Explanation: Continued Call: 

Ttie 2x tuming peak Is still presenL This appears to be an electrical issue, but is coukl also be a misalignment 
issue. 

i would recommend that the 2130 be placed in monttored mode while collecting data on this machine. White 
collecting the data 1 would have the power cut off to the machine, tf the 2x peak goes away very quickly ttien tt 
is an electrical issue. If the peak slowly goes away then it is a misatignment issue. If you need tielp setting the 
2130 up in monitor mode ptease contact me. 

na.tmtaa^timi' 
wmunuaw am niniiiniinit 

nH.exa*Mei«*t 
waounatot-eerMiiili 

tapKikta ^k^jee tafMqkta, 
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EMERSONi 
Pn)cess Management 

Predictive Maintenance Detail Report 

09/21/06 
harpm/1 

Area PUNA Puna 

Equipment PUAIRMTRA Plant Air Compressor A 

THle: 13-Sep-06 - /Vntifriction tearing defect 

Urgar>cy: 

Watch 

Explanation: The attached M2P plot is showing an unknown harmonk: family at -4.1 orders. This coukl be a bearing defect 
frequency, but 1 can not verify that wittiout the bearing Ids for this motor. 

If the bearings kls are known for this machine please email that information to me. Please continue coUecting 
monttily data on this machine. 

aai^tmmtmmmai 
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EMERSONi 
ProcessManagement 

Predictive Maintenance Detail Report 

09/21/06 
harpm/1 

Area PUNA Puna 

Equipment PUFOFWDPMP Fuel Oil Transfer Pump 

THle: 13-Sep-06 - Antifriction bearing defect - Motor 

Urgency: 

Watch 

Explanat ion: Continued Call: 

The attached peakvue plots are showing an unknown harmonic femlly. "Hits appears to be an eeriy tiearing 
defect frequency. There are cunvnUy no bearings sssociated with this machine. 

I woutd request that the bearing infonnation be emait to t>e for the mechlnes in the database. This wID help 
create e stronger datat)ase once the bearing infonnation is entered. 
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^MERSON^ 
Processlilanagemeirt 

Predictive Maintenance Detail Report 

09/21/06 
harpm/1 

Area PUNA Puna 

Equipment PUSVCWPMPB Service Water Pump B 

THle: 13-Sep-06 • Looseness 

Urgency: 

Watch 

Explanat ion : Continued Calt: 

The attached ptots are displaying a k>w level kioseness Issue. The amplttude tevels have increased quickly 
from the last time that data was collected. 

1 would only recommend that monthly data be coflected on this machine. 

raa-atmamtmi 
Kaamatau atfitmm* 
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fMERSQNi 
ProcessManagement L, 

Predictive Maintenance Detail Report 

09/21/06 
harpm/l 

A rea S4 Shipman Plant 4 

Equ ipmen t SH4BCWPMP Bearing Cooling Water Pump 4 

THle: i3-Sep-06-Imbalance-Motor 

Urgency; 

High Alarm I 

Explanation: Continued Call: 

Th0 motor is stilt experiencing high levets of imbatance. 

1 would recommend that the motor be balanced in the next month. 

ka^CMNlMrfeet 
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EMERSONi 
ProcessManagement 

Pred ic t i ve Main tenance Detai l Repor t 

09/21/06 
harpm/1 

A r e a S4 S h i p m a n Plant 4 

E q u i p m e n t SH4FDIDMTR ID/FD Fan 

TKIe: 13-Sep-06'Imbalance 

Urgency: 

Alarm 
-ft-.v:iii^'»i*vt(*aw9*s;j«*iKU«t-ni«iiik>jii!: v-'v^; 

Explanation'. Continued Call: 

Both ttie ID and the FD fans are showing movement in the axial direction. The fens are still showing signs of 
imt}at8nce and tooseness. 

The amplitude levets did not change a kit during this data collection. 1 vreuM recommend that monthly data be 
collected on this machine, tf the amplttude levels increase I will suggest ttiat both fans be deaned and 
balanced. 

•amammra.BtmtammiM 
u - a n t m 
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09/21/06 
harpm/1 

Area S4 Shipman Plant 4 

Equipment SH4FWSMTRB Feed Water Pump B 

THle: 13-Sep-06 - Electrical defect - Motor 

Urgency: 

Watch 

Explanation: Continued Call: 

The attached pkits are showing an Increase in a known eiectricat defect frequency. 1 am only seeing tt on tfie 
inboard of the motor at this time. Tfie amplitude leveis are stlit k)w. 

I woutd recommend that in tfie next few months that tfie mounting botts on the motor be inspected to verify tfial 
they are property lightened and that the motor feet are not cracked or damaged. 
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CA-IR-53 

Ref: HELCO T-5, page 43. Infrastructure MaiDtenance. 

Please provide the infonnation related to infi-astructure maintenance: 

a. Describe the systems used to track and manage infi^tructure maintenance work. 

b. Provide specimen copies of reports and other documents used in the processes described in 
your response to part (a) of this infonnation request. 

c. Explain how HELCO prioritizes infrastructure maintenance and provide a current reporting 
of such prioritized work at the cun-ent time. 

d. Provide all available measures of backlog of infi-astructure maintenance as of 12/31/2004 
and 12/31/2005. 

e. Explain whether the information provided in response to part (d) of this information request 
indicates progress in reducing infrastructure work backlog during 2005. 

HELCO Response: 

a. A portion of HELCO's infrastructure is regulated by the Department of Transportation 

("DOT") or the State Department of Health ("DOH"). Much of HELCO*s fuel deUvery 

systems (pipelines and associated equipment) are imder the jurisdiction ofthe DOT and have 

set intervals for testing or inspection. Hardcopy maintenance and inspection files are 

required to document compHance with the federal regulations. These files are centralized 

and inspected annually. Also regulated are the various injection wells that are permitted by 

the Slate under the DOH's Underground Injection Control program. These wells require 

self reporting by HELCO for all maintenance and discharge activities. Records are 

centralized and the wells are subject to annual inspection by the State. For infi^tructure 

that is not regulated by the DOT or DOH, the section responsible for the maintenance ofthe 

specific structure or facility will keep hardcopy files. In general, work on HELCO power 

plant infrastructures will be condition-based. 
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b. Refer to CA-IR-53 Attachment 1 to this response for a copy ofthe most recent maintenance 

work on the (regulated) ftiel pipeline. Attachment 1 is voluminous and is available for 

inspection at HECO's Regulatory Affairs Division ofSce, Suite 1301, Central Pacific Plaza, 

220 South King Street, Honolulu, Hawaii. Please contact Dean Matsuura at 543-4622 to 

make arrangements to inspect the requested infonnation. Refer to CA-IR-53 Attachment 2 

for the most recent tank inspection report for the (non-regulated) Puna fiiel tank. 

c. Infrastructure priorities are determined by the potential impact to safety and generation 

facilities (reliability), as well as the potential for economic loss. In the case ofthe fiiel 

delivery system, the potential negative impact to safety and environment in the event of a 

large release is great. A HELCO fuel release has the potential to impact a large section of 

coastline, as well as shipping activities, because ofthe proximity ofthe pipeline to navigable 

waters. A release could also endanger people and wild Hfe and could potentially disrupt 

electrical production. Additionally, fines could be imposed on HELCO for any accidental 

release. For that reason, the fuel delivery system has the highest priority for maintenance. 

HELCO undergoes an annual inspection by the Federal govemment during which the 

facilities are inspected and maintenance records are reviewed. The second priority is for the 

fuel storage facilities (to include fire protection monitors, hydrants etc.) because ofthe 

potential for environmental damage, economic loss, and effect on generation. HELCO 

personnel review the storage facilities on an annual basis with a Loss Control Specialist 

from our insurer. Priorities for each noted maintenance task are assigned by the specialist. 

The third priority for HELCO infrastructure is the variotis injection wells that are permitted 

by the State under the DOH's Underground Injection Control program. These wells are 

regulated and require self reponing by HELCO for all maintenance and discharge activities. 
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Because ofthe potential impact to the environment and also isconomic impact (fines for 

unauthorized discharge or improper record keeping), this is a high priority for routine 

(monthly) inspection and accurate recordkeeping. In general, other infrastructure (roads, 

security fencing, water lines, etc.) is maintained on an as-required basis. 

d. All heavy ftiel (No. 6) tanks and the entire ftiel line have been inspected recently (i.e., within 

the past 5 years) except for Hill Tank No. 6. Hill Plant Tank No. 6 will require inspection 

per the DOT guideline that requires an API 653 inspection every 5 years (starting 2004 for 

this tank). The tank must be emptied and inspected before 2009. With regard to diesel' 

storage, Kanoelehua diesel Tanks No. 1 and No. 2 were both inspected in 2005, and Waimea 

diesel ftiel Tank No. 1 was cleaned and inspected during the week of August 14, 2006. 

Once Waimea diesel Tank No. 1 is returned to service (dtiring the week of August 21, 

2006), the Waimea diesel Tank No. 2 product will be transfened to Waimea diesel Tank No. 

1. Once Waimea diesel Tank No. 2 is emptied, it will be cleaned and inspected. This is 

expected to be completed by raid September 2006. 

e. Per "d." above, there are no major infrastructure maintenance items that are considered to be 

backlogged. 
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SEP 2 4 2004 ^ 

HME 

Hawaii Electric Light Company 

Internal Pipeline Inspection Report 

8" Pipeline 

Chevron Terminal 

to 

Hill Plant 

Wednesday, September 15, 2004 

^ I X / l ^ k i ^ V I E " B ID. Williamson, Inc., company 

40SSSoutti300 Wot,Sail LakeCUj,UTS4107 (U1]3SI-1126 FAX(U1)2G9-151G ynmjotf j i t t jnt t t t txeai 
TDW 6801 S.<5lbWttIATs..Tutn.OK 14131-2444 (100)571-7447 wwwJdwilUamMiMMn 
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Executive Summary 
Run Information 
Hawaii Electric Light Company 
Don Heinzen 

LauDclier 

Chevron Terminal to Hill Plant 
Sin. Bunker Fuel Oil 

Recdver 

Lo cation 
Dflte/T^me 
Sladonlog 

GPS - LAT 
GPS - LONG 

Duration of run - Hours 
Distance 

ClievTOn Terminal 
7/14/2004 

0+00 
19.716666667 

-155.051763889 

HillPlani 
7/14/2004 1:42:40 PIvI 

108-f41 
19.7046394348145 
-155.059326171B75 

3.27 
10.841.00 ft 

Average Velodty: 
Maximum Velocity: 

0.92PI/KC 
41.93 Fl/iec 

Maapic 0n-5lle RepreseBtatlve; Joe Naso MagpiePata Analyst:f^ilce Raiibeck Tool Tracking by: Hawaii Electric 

Inspection Findings 
Cuirent Established MBximum Criteria Used: Modified ASIVIEB31G 
Operalinfi Pressure of Pipeline: Multiple (irtlinpUiutiltfZtn} Defect Interaction Rule: 6X wall (dr.). 1 Incti (WIBI) 

Welds detected 
CftSinjtsdetecteti 

451 Valves detected 
Tees delected 

Fittings detected 

Anomalies wtiere P'<P*; 0 
Flanges detected 

Markers detected 
Repairs detected 

Gains detected 
Possible Dents detected 

17 

Metal Loss pits detected 54 

2500-

O.2000' 

S1500-

s 
Si 000 

« 500H 

2000 4000 6000 
RpeHne Disiance 

8000 10000 

Metal loss grouplnB °^ Plff. fJ!.. 
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80%' 

60%-

40% 

20% 

0% 
. / . - ' . • H -

2000 4000 6000 
RpoOna Distance 

6000 10000 

Inspection Details 
A total of 4S metal loss groups (54 pits) were detected on ttie inspection survey, of wtiicti the deepest is reported at 32%. Using an 
eslablistied maximum operating pressure of multiple psi, none of ttie metal loss features appear lo be pressure reducing. 

Inspection data was obtained for ttie full length (10,841 feet/2.05 miles) of the survey. Thequality of the inspection data is 
satisfactory for a comprehensive assessment of ihis pipeline segment. 

TDWs Electronic Qock-KALIPER® Pig inspected this tine for reductions on July 01,2004, prior to the MFL Inspection. No 
reductions were identified or located which exceeded the 0.25 inch specifications. A TDW sununaiy of this inspection is included in 
this repon. 

Due to a restrictive bend in the pipeline at 7049.77 sees / 3862.421 ft. two sensors (#13 & 14) were damaged for the remaitider of 
the run. Again at 8903.08 sees/8073.75 fL two more sensors were damaged (#41 & 42) through the remainder of the run. This 
resulted in tess than 4% data loss for the run. Detailed analyses ofthe data from the adjacent sensors show minitnal possibility of 
metal toss in these areas. 

Using the GPS data provided for markers and valves, including launch and receive, approximate GPS coordinates are provided for 
each weld, group (meial loss), and any other feature along Ihe pipeline route. Included on the report CD is a map file which 
graphically shows ihepositionof Valves, Markers, and certain Metal Loss points. GPS accuracy is determined by the accuracy of 
the GPS data provided as well as the accuracy ofthe gyroscopes and accelerometers on-tjoard the inspection tool. Coordinates are 
provided to assist in deiermining the general location of features, and are nol intended to provide exaa coordinates for locating 
defects. 

Pagel 
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TUlSi, CKUHDf* 7d101 

|918)44;-55ClO 
1«8&€3S6766 

FAX 191815S-t4?3 

ELECTRONIC KALIPER® 
SURVEY REPORT 

Prepared for: HELCO 
Prepared on: July 21. 2004 

Chevron (Sec. JA) to HiU Plant (Sec. IC) 

This section will contain a chronology of significant actions and events that occurred during a TDW Electronic 
KAUPER Surveyor inspection for HELCO's 8 inch bunker fuel pipeline on July L 2004. The pipeline is 
located in Hawaii and measures approximately. J0,000 feet. 

* TIMEOFIAUNCH: 13 :19 idg^u i^ f^2 (Mi 

* TIME OF RECEIVE: 

\ LENGTH OF U m QUOTED BY^CUSTOMER: lOjOOOl^t^ivymf 'yyy:h 

"•yyy" •' ^siif&iss?'' • yy 
\ • [ 'O'Ay'- " • ? } : • ) * ) " ? " : - '•"•• 

* ELECTRONIC KAUPER^ DISTANCE R E C O R D E D ^ ^ 5 0 F W ^ 

* NUMBER OF RUNS PERFORMED: 2 

0 ANY SIGNIFICANT COMMENTS REGARDING JOB: None ' 

No reductions were identified or located which exceeded the 0.25 inch specifications. Tiie KAUPER^ Pig 
measures a reduction as it exists in the buried pipeline. Once a pipeline is uncovered and the overburden is 
removed, the pipe will have a tendency to retum to its normal round shape and some of the reduction may be 
alleviated. 

N a n 0 Hui^ Josqih "B^Hiett 

Nang Hun 
Survey Analyst 

Joseph L Bartlett 
Manager, KALIPER® Services 
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Metal Loss Summary Report 
This Metal Loss Summary Report provides infonnation regarding indicated anomalies found in this inspection. Anomalies detected during the inspection are sized and 
assigned a length, width, and depth. The specified formula for detennimng remaining-strength ofthe anomaly is then applied to the predicted sizes. The predicted size 
accuracy is described in tlie contract specifications (found in Appendix C). 

The Metal Loss Summary Report is a listing of metal loss indications in Ihe pipeline, sorted first by the calculated safe maximum operating pressure {PSI (P')). then by 
depth. As an aid in locating these anomalies, the upstream and downstream references are included, as well as distances from the defect to ihe reference. 

Column Heading Definitions: 

Column I 

Column 2 

Column 3 

Column 4 

Column 5 

Column 6 

Column 7 

Column 8 

Column 9 

Column 10 

Column 11 

m 

Time 

DisLO 

DeptIt 

Length 

Width 

Orient. 

PSI (P') 

% Est. psi 
(P'/P) 

Aboveground 
References 

Distance 
from Defect 

Each defect is automatically assigned a number in the software. This number is provided to assist the user of PIGTRAP "'software to more 
easily find any given defect. 

A reference lime from the inspection looL May also be used to tocate features in the P/Gr/Mi*"'software. 

Given in either feet or meters, based on contractual agreements, ihis is the atisolule distance from launch. 

Predicledd^thofthedefect as a percentage of nominal wall. 

Predicted length of the defect, reported in either inches or millimeters. 

Predicted width of the defect, reported in either inches or millimeters. 

Orieniation is reported in degrees (0 degrees at top of pipe) as viewed looking downstream. 

Based on the specified formula for determining remnining-strength, it is the predicted safe maximum allowable pressure for the defect (P^. 

Percent of maximum established pressure, this is calculated by dividing Ihe calculated safe pressure of the defect {V) by the current established 
maximum operating pressure ofthe pipeline (P). For Magpie reporting, P is «irAer established MOP provided by the customer or the 
calculated pressure rating for the pipe (P). Percentages less than 100% a n considered pressure reducing. 

The name of the closest upstream and downstream refitrences, usually either an AGM or a valve. 

The disiance to the upstream and downstream reference listed in the previous column. Used for locating defects in the field. 

D ^ Sheet Preparation -

Dig sheets can be prepared for any fisaturc in the pipeUne, except welds. This not only includes Grouped Pits, but Locations, pains. Wall thickness changes, etc. 

To create your own Dig Sheet, open the Access Database. The Switchboard should appear - choose Dig SHo Information. In the entry Ibrm. enter the ID number for the 
item you wish to locate. Click Add to inchide the item on the list Continue entering ID numbers for other sites. When you are finished, click the OK button. The PC vrill 
begin to generate Dig Sheets. This may take a few minutes, depending on the number of ID numbers entered. When they are complete, the first Dig Sheet will appear on 
your screen. You can review them by clicking the airtiw buttons in the lower left comer of the screen. To print, select Print fiom the File menu, or click the printer icon on 

Ihc tool bar. Al! Dig Sheets will be printed unless otherwise directed by you. 
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Metal Loss 
••terns I 

Time DlsL (f t) Depth Ungth Width Deg I Oock 

Magpie Systems Inc. Sorted by PSl (P'), then depth 
^ Orientation 

ID 

4000OT20 

40000032 

40000022 

40000013 

40000037 

40000041 

40000038 

PSI 
(P') 

Paget 

HawaU Electric - 8 " Chevron Terminal to HiU Plant 

% Est psi Criteria Modified ASME B31G Distance 
(P'/P) Above-Ground References from Defect 

40000045 7,872.9 5.664.8 16.2% 0.82 1.57 255 6:30 2091 100.0 

40000047 8.852.9 7,928.2 26.1% 1.06 3.66 248 8:15 2093 100.0 

Upstream: AQM 01. Comer ot Kanoelatiua and Kalanlanaote H 1472.61 
Downstream: AGM 02. Southaast Comer of Kanoelehua Ava. and 2415.20 

\}ps\nam: AGM01. Coffwrof KanoelehuaandKaJartanaoteH 3736.01 
Downslrcam; AGM 02. Southaast Comer ot Kanoelehua Ava. and 151.80 

40000043 7.320.1 4,427.3 22.8% 1.65 ^61 345 11:30 2093 100.0 

40000042 7.146J 4,047.2 17.9% 0.94 aSB 52 1:30 2093 100.0 

Upstream: AGM 01. Comer of Kanoalahua and Kalanianaole H 235.11 
DoATnstream: AGM 02. Southeast Comer of Kanoeletiua Ave, and 3652.70 

3533.44 
144.96 

Upstream: Valve 

Downstream: AQM 01, Comer ot Kanoelatiua and KalantanaolB H 

40000044 7.320.2 4,427.6 15.4% 1,06 2.61 345 1130 2093 100.0 Upstream: AGM 01, Comer ol Kanoelehua and Kalanianaole H 235.37 
Downstream: AGM 02. Southeast Comer of Kanoelehua Ave. and 3652.44 

looixxy^a 

40000006 

40000007 

40000033 

6.723.3 

4,821.7 

4.822.9 

6,636.3 

3.138.3 

1,195.9 

1.197.2 

2,954.3 

32.0% 

26.0% 

24.0% 

23.0% 

1.53 

1.30 

0.82 

0.82 

2.09 

6-27 

4.16 

1.57 

1S5 

157 

165 

323 

5:30 

5:00 

5:30 

10:45 

2250 

2250 

2250 

2250 

tO0.Q 

100.0 

100.0 

100.0 

Upstream: Valve 

Downstream: AQM 01, Comer ot Kanoelehua and Kelartenaole H 

Upstream: Vatve 

Downstream: AGM 01. Comer of Kanoefehua and Kalanianaole H 

Upstream: Valve 

Dotvnslream: AGM 01, Comer of Kanoelehua and Kalanlanaote H 

Upstream: VaW 
Downstream: AGM 01, Comer of Kanoelehua end Kalanianaole H 

2624.45 
1053.95 

682.08 
2996.31 

683.43 
2994.96 

2440.56 
1237.84 

6.273.7 2.196.5 22.0% 0.82 2.09 240 8:00 2250 100.0 
Upstreann Valve 1OT2.69 
Downstraam: AQM 01, Comer of Kanoelehua and Kalanianaole H 1995.71 

6.543.8 2,759.0 22.0% 0.71 1.57 210 7:00 2250 100.0 
Upstream: Valve 2245.26 
Downstream: AGM 01, Comer ol Kanoelehua and Kalanianaole H 1433.14 

6,435.9 2.534.0 19.2% 0.59 1.57 135 4:30 22S0 100.0 
Upstream: Valve 2020.18 
Dorrnstream: AQM 01. Comer of Kanoelehua and Kalanlanaote H 1658.21 :? > 5 P 

5,015.7 1.411.1 19.0% 0.82 5.75 135 430 2250 100.0 
Upstream: Valve 897.35 
Downstream: AQM 01. Comer ol Kanoelehua and Kalartonaote H 2781.(» 

6,723.1 3,137.8 18.8% 

40000036 6.722.9 3,137.4 18.6% 

1.41 

1.06 

2.61 165 5:30 2250 100.0 
Upstream: Valve 2623.96 
Downstream: AGM 01, Comer of Kanoelehua and KalanlanacMe H 1054.44 

^ H n M 

3.13 165 5:30 2250 100.0 

6,803.0 3,306.1 18.0% 0.71 1.57 165 530 2250 100.0 

Upstream: Valve 2623.61 
Downstrtam: AGM01, Comef of Kanottfehim and Katontenaofo H 1054.78 

Upstrtam: Valve 2792.33 

Do^nistream: AGM 01. Comer of Kanoelehua and Kalanlanaola H 886.07 

6,723.2 3,138.0 17.9% 1.53 4.70 ISO 6:00 2250 100.0 
Upstream: Valve 2624.17 

Downstream: AGM 01. Comer of Kanoelehua and Kalanianaole H 1054.22 
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Metal Loss 
Magpie Systems Inc. Saried by PSI (P'), then depth ^^^^^^^^^ ^^^ ^ ^ ^ ^ ^ . 

ID Time Dist. ( f t ) Depth Length Width Deg / Clock (P') (P'/P) 

Page 2 

Hawaii Electric - 8" Clievron Terminal to HiU Plant 
Criteria Modified ASME B31G Distance 

Above-Ground References Z"*™ defect 

40000034 

40000018 

40000029 

6,6395 

6,099.8 

6,523.7 

2,961.3 

1,834.6 

2,716,9 

17.8% 

16.0% 

15.9% 

0.94 

1.30 

0.71 

1.57 

4.70 

7.84 

180 

90 

293 

6:00 

3:00 

9:45 

2250 

2Z50 

2250 

100.0 

100.0 

100.0 

Upstream: Valve 
Downstrvnm: AGM 01. Comer of Kano^hua and Kalanianaole H 

Upstream: Valve 
Downstream: AGM 01. Comer of Kanoelehua and Kalanlanaola H 

Upstream: Valve 
Downstream: AGM 01, Comer of Kanoelehua and Kalanianaole H 

2447.50 
1230.90 

1320.76 
2357.63 

Z203.15 
1475.24 

T3 >. U O 
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Dig Site Information Report 
Magpie Systems Inc. 

Measurements on this sheet are in fi 
All numbers in italics are Distance fi'om Launch 

HawaU Electric • 8" Chevron Terminal to HiU Plant 

Direction of tool travel 

-IIpstucaiPLReference 
Valve 

513.75 

Joint Lengt t; 

VGroups/, oim: 

ect: 

l>ownsttf!flm Rpfftirfinrq. 
AQM 01. Comer of KanoelBhua and Kalanianaole Hwy. -Re l * 1B8 

4192.14 

2624.51 

22.9 

0 

0% 

21.2 

0 

0% 

22.6 

0 

0% 

24.S 

1 

12% 

20.0 

0 

0% 

* •<-

22.57 

4 

32% 

' Mt^>(i|i t s i ^ i ^ |ieM4MJ ^MMiii^ kUMml 

Distance from US weld 2.S0 

Feature information 
Upstream Weld 

3135.46 
Feature Centerline 

313S.26 

Five UpSl reatn a n d D o w n s t r e a m Loca t i ons (relaKve distance from Feature Centerline) 

Upstream Downstream 

2528.22 

2529.41 

2614.46 

2622.09 

2622.41 

Bend left 

Band left 

Bend up 

Bend down 

Flange 

171.38 Bend right 

207.90 Bend reft 

211.92 Bendttght 

255.69 Bemi light 

259.25 f^g^le T * at 90 deg. 

1053.88 

243 

0 

0% 

20.6 

0 

0% 

193 

1 

12% 

20.0 

0 

0% 

233 

0 

0% 

' \ \ rri%i\ftij^t\'^mm\\<i\tLSL\\i\-»ii\\\ 

p 19.77 Distance from OSwreld 

Downstream Weld. 
3158.03 

ID: 40000039 

Time: 6723.31 

Latitude: 19.7239 

Distance from Launcher 3138.26 

Orientation on Pipe Vi/all: 165 deg. 

Longitutfe: 

FeatUTB Deserlotlon: 

Metal Loss 

-155.0616 

Feature Orientat ion 
as kxAing downstream 

0 

270 

Depth: 
Length: 
Width: 

Sate Operating Piessure: 

32% 
1.532 bl 

2.069 in 

22S0 psI 

:T3 > o n 
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Cl H o M 
W > 5^ ?0 



Dig Site Information Report 
Magpie Systems Inc. 

Measurements on tliLi sheet are in ft 

AU niimfters in ifafics a r t Disiance Jrom Launch 

Hawaii Electric - 8" Clievron Terminal to HiU Plant 

JOpstreamJEUCetence, 

Direction of tool travel 

AGM 01, Comer ol Kanoelehua and Kalanianaole Hwy. - Rati 186 

^W-*ll)[ilt<INiHMlilJkM 

Joint Lengt 

* Groups / . otnU 

Deepest De 

^ Downstream Reference 

AGM 02, Southeast Comar of Kanoelehua Ave. end Kefcuanaoa St. ~ Raff 320 

8079.95 

3736.06 

ect: 

40.1 

0 

0% 

40.3 

0 

0% 

10.6 

Q 

0% 

18.5 

Q 

0% 

il Mi4iiMl iJWtfjiii mi i^^ jjy'iiiii friftwwj 

Distance from tJSweld 13.31 

1S1.75 

20.9 

0 

0% 

7.1 

Q 

0% 

283 

0 

0% 

41.7 

Q 

0% 

22.2 

0 

0% 

i i i j UfeW"! tiMrM tWM*wi twiwM^ b^w-wl I 

Feature In fo rmat ion 

Upstream Weld 

7914.89 

0.12 Distance from DSweld 

Feature Centerline Downstream Weld 
7928.20 7928.32 EfiatmQriSfl^jSa 

aa tooking downstream 
0 ID: 40000047 

Tlma: BB52.93 

Utllude: 19.7121 

Disiance from Launcher 792S.20 

Orienta^on on Pipe Wan: 24Bdes. 

Longitude: 

Feature tJescrfotton: 

tdetal Loss 

-155.0643 
270 

Five Upstream and Downstream Locations (™'ativB distance from Feature CentemnBi 

Upstream Downstream 

701.01 Pipeline clean-out top of pipe 

7(S.11 Pipeline dean-out top of pipe 

896.25 Pipellna dean-out lop of pipe 

897.02 Pipeline dean-out top of fdpe 

1413.52 PlpeanecJean-out top d pipe 

I2a35 Bend left 

149.88 npeGne dean-out lop of |ripe 

151.47 Plpe»ne dean-out top ol pipe 

888.03 RtUng on top of pipe 

999.43 Pipeline dean-out top of (rfpe 

Depth: 
Length: 
Width: 

Sale Opeiafing PressuiB; 

26% 
1X160 tn 

3.656 In 

2033 psi 

^ > ̂  0 



Dig Site Information Report 
Magpie Systems Inc. 

Measurements on tttis sheet are in ft 

AH numbers in italics are Distance from Launch 

HawaU Electric - 8" C/ievron Terminal to HiU Plant 

Direction of tool travel 

JUpstrcam Reference 

Valve 

513.75 

Joint Lengt i: 

# Groups / oint: 

Deepest De ect: 

D o w n s t r e a m RgfiiTgnr<> 

AGM 01. Comer of Kanoeletwa and Kalanianaole Hwy. - Ref* 186 

4192.14 

6B2.13 

23.2 

0 

0% 

21.3 

0 

0% 

17.7 

0 

0% 

22.6 

2 

10% 

23.9 

0 

0% 

1 

26% 

• • • • ZdSBiZG 

203 

1 

24% 

^ ^ 1 1 ^ iiaiMittij IWstj U * ^ U » « ^ 

23.6 

0 

0% 

23.6 

0 

0% 

233 

0 

0% 

22.1 

3 

10% 

» 
Distance from US weld 18.13 a67 Distance from DSweld 

Feature Information 
Upstream Weld 

1177.75 

Feature Centerline Downstream Weld 

1195.88 1196.55 ^ ^ ^ ° j ! ^ ^ ^ ^ 
as looking downstream 

0 ID: 40000006 

Time: 4821.72 

Utitude: 19.7267 

Distance from Launctter 1195.68 

Orlentallon on Pipe Wall: 157 dag. 

Longitude: 

Feature Descrtotlpn: 

Metal Loss 

•155.0562 
270 

Five Upstream and Downstream Locations (relative distance from Feature Centedino) 

Upstream Downstream 

585.84 Bend ten 

587.03 Bend left 

67Z0B Bend up 

679.71 Bend down 

680.03 Flange 

2113.78 Bend right 

2150.28 Bend left 

2154.29 Bend right 

2198.07 Bend right 

2201.62 ngable • y at 90 deg. 

Depth 
Length 

Width 

Safe Operating Pressure 

26% 
1.296 In 
6.268 In 

2250 psI 

-0 > D n 
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Dig Site Information Report 
Magpie Systems Inc. 

Measurements on this sheet are in ft. 

All numbers in italics are Distance from Launch 

Hawaii Electric - 8" Chevron Terminal to HtU Plant 

Direction of tool travel 

^pstCMmJRefercncf i -

Vatve 

513.75 

Joint Lengt 

* Groups / io int : 

Deepest Dc 

Down-Stream R e f e r c n r q 

AGM 01. Comorof Kanoelehua and Kalanianaole Hwy.-Rol# 186 

4192.14 

683.47 

ect: 

213 

0 

0% 

17.7 

0 

0% 

22.6 

2 

10% 

23.9 

0 

0% 

tei)b« IteM l ^ d ^ 

2994.92 

23.6 

0 

0% 

23.6 

0 

0% 

233 

0 

0% 

2Z1 

3 

10% 

20.6 

0 

0% 

H tjtiL'''Jtli pq^4lJhMbS<^ b ĵt4*tf|'̂  t t tM^M [ 

Distance from US weld 0.68 19.66 Distance from DSweld 

Feature Informat ion 

Upstream Weld 

1196.55 

Feature Centerline 

1197.22 

ID: 40000007 

Time: 4822.94 

Latitude: 19.7267 

Distance Irom Launcher 1197.22 

Orientation on Pipe Wall: 165 dag. 

Longitude: 

Feature tJeserfotlon: 

Uetal Loss 

•155.0562 

Downstream Weld 
111AM Feature Orientation 
'•^^^-^'^ eskMkkrgdownsfream 

0 

270 
Five Upstream and Downstream Locations (raiaflve distance from Feature Centertine) 

Upstream Downstream 

587.18 

588.37 

673.42 

681.04 

681.37 

Bend left 

Bend left 

Bend up 

Bend down 

Flange 

2112.42 Bend right 

2148.94 Bend left 

2152.96 Bend right 

2196.73 Bend right 

2 2 0 0 ^ Plgable"ret90deg. 

Depth: 
Length: 
Width: 

Safe O p e m ^ Prassuie: 

24% 
0.825 In 
4.179 in 

2250 psI 

'yo >.a o 



Dig Site Information Report 
Magpie Systems Inc. 

Measurements on Uiis sheet are in ft 
All numbers in italics are Distance from Launch 

Ha%vaU Electric - 8" Chevron Terminal to HUI Plant 

Direction of tool travel 

^JJpsttreamJRdficence. 

Valve 

513.75 

Joint Lengt i: 

# Groups / • oInt: 

Deepest Oe ect: 

-Dflgastraam Referencfc 
AQM 01, ComerofKarKielohua and Kalanianaole Hwy.-Rofff 186 

4192.14 

2440.59 

23.1 

0 

0% 

24,0 

0 

0% 

22.0 

0 

0% 

22.3 

0 

0% 

23.4 

0 

0% 

21.21 

1 

23% 

biiiMCal |i4iMn jiiryit^ riitTitti tMiBiM 

Distance from US wetd 19.95 

Feature Information 

Upstream Weld 
2934.38 

Feature Centerline 
2954.34 

Five Upstream and Downstream Locations freiatlvB distance ffom Feaiure Cenieriine) 

Upstream Downstream 

2344.30 Bend left 

2345.49 Bend left 

2430.54 Bend up 

2438.17 Bend down 

2438.49 Flange 

355.30 Bend right 

391.82 Bend left 

395.84 Bend right 

439.61 Bend right 

443.17 Plgable'Vat90deg. 

> - • 1237.80 

20.5 

1 

18% 

22.5 

0 

0% 

253 

0 

0% 

22.9 

0 

0% 

21.2 

0 

0% 

IK 1.25 Distance from DSvMtd 

ID: 40000033 

Time: 6636.28 

Lalilude: 19.7242 

Distance from Launcher: 29S434 

Orientation on Pipe Weil: 323 deg. 

LCffigltude: 

FiMrtura Deserlotlon: 

Metal Loss 

-155.0610 

D o w n s t r e a m W e l d 
2955 59 Feature Orientation 

as looking downstream 
0 

270 I- 00 

Depth: 
Length: 

WWlh: 

Safe OperaOng Pressure: 

23% 

0325 In 
1.567 fn 

2250 pel 

•T3 > b o 

O H O 



Pipeline Summary 

The Pipeline SvimmaTy repoTt provides and overview of the pipeline condition. 

Charts 

The following charts are utilized in this report: 

Metal Loss Depth 

Metal Loss 
Orientation 

Metal Loss -
Calcttlated Safe Max. 
Operating Pressure 

Velocity 

Defect Depth 
Histogram 

This chart highlights the predicted depths of defects as a percentage of wall thickness compared lo distance. Areas of concentrated meial loss are 
easily detected as defects group. 

The distance from launch is plotted against Ihe orienution of Ihe defecL Orientation is based on 360° in a circle, with O'or 360" marking the top of 
the pipe (ISO" the bottom). Displaying the orientation of defects around Ihe circumference ofthe pipeline may aid in determining ihe type of 
corrosion mechanism presenL For example, the majority of defects along the bottom ofthe pipe might indicate internal channel corrosion. 

The calculaled safe maximum operating pressure of each defect is plotted compared to distance. 

Displays the speed ofthe tool relative to distance during the inspection. The specified contractual velocity of the inspection tool is 8 feci per 
second. If the tool exceeds this speed, the data collected by the tool may be degraded. 

Displays the total number of defects (pressure reducing groups/defects and non-pressure reducing groups /detects (where P'<P)) by predicted 
depth of the defect as a percentage of nominal wall. 

' ^ < * — ' n / I A j ^ ^ P I E " 3 T.D. Williamson, Inc., company 
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Metat Loss Depth Graph 
Magpie Systems Inc. 

Measurements on this graph are in ft 

Hawaii Electric - 8" Chevron Terminal to HiU Plant 

100% 

1000 2000 3000 4000 5000 6000 

ERstance (feet or meters) 

7000 6000 9000 10000 11000 

> o m 

O 

> 

> 

a n o > 

ffi H L*i 

P 
o 
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Metal Loss Orientation Graph 
Magpie Systems Inc. 

Measnmment on this graph are in ft 

HawaU Electric - 8 " Chevron Terminal to HiU Plani 



Metal Loss - Calculated Safe Max. Operating Pressure Graph 
Magpie Systems Inc. H ^ ^ g ElectHc - 8" Chevron Terminal to HUI PUint 
Measurements on this graph are in ft 

2500 

2000 

R 

• 1500 

1000 

500 -

1000 2000 3000 4000 5000 6000 
Distance (feel or meters) 

7000 6000 9000 10000 11000 
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• 

Defect Depth Histogram 
Magpie Systems Inc. 

Hawtui Electric - 8" Chevron Terminal to Hill Plant 

15% to 20% 

Total Number of Detects: 48 

Q Non-Pressure-Redudng Groups 

Q Pressure-Reducing Groups (where P'<P) 

0 0 0 0 0 0 0 0 

20% to 30% 30%to40% 40%to5O% 50%to60% 60%to70% 70%lo80% 
predicted depth as a % of iwm bial wall 

-J— ( 
greater than 80% 

T3 > D O 

00 pc H i*> 

t—» I 

O 
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Pipeline Summary 

Tables y 

Locations 
A location is a feature in the pipeline that can be used to correlate the inspection tool dala to aboveground refisrences. Common location features include valves, 
fittings, flanges, tees, casings, repairs and aboveground maikers (AGMs). 

For example, a metal loss area could be referenced as being 2(X) feet down stream from a valve. Not all locations can be easily found from aboveground. Some 
locations might not be useful if they are not aboveground. 

Column Heading Definitions: 

Column 1 

Column 2 

Columns 

Column 4 

Column 5 

Column 6 

Column 7 

im 

Time 

Distance 

Joint ff: U/S 
weld dist, 

D/S weld dist 

Description 

Latitude 

Longitude 

Bach tocation is automatically assigned a number in the software. This number is provided to assist the user of PIGTRAP '"'software lo 
more easily find any given defecL 

A reference lime from the inspection tool. May also be used to locate features in the PIGTRAP '"'software. 

Given in either feet oi meters, based on contractual agreements, this is the absolute distance measured by the tool from launch. 

This unique number identifies the girth weld number, Ihc distance to the upstream (U/S) weld (in feet or meters), and the disiance lo the 
downstream weld (in feet or meters). 

E)e5cribes the location in greater detail. Possible entries include valves, flanges, fittings, rrm, marlcers, etc. 

If GPS coordinates were provided, Ihis provides the Latitude (north/south) reading ofthe AGM or valve as recorded during the run. 
Predicted GPS for all other features is provided in the Pipeline Listing section. 

If GPS coordinates were provided, this provides the Longitude (east/west) reading ofthe AGM or valve as recorded during the run. 
Predicted GPS for all other features is provided in Ihe Pipeline Listing section. 

^ ^ - ^ I V I A O P I E ' a T.D.millBmsoa. Int.. eompaay 
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Locations 
Magpie Systems Inc. 

Page 2 of 3 

Hawaii Electric - 8 " Chevron Terminal to HiU Plant 

IDS 

100(W036 
10000037 
10000038 
10000039 
10000040 
10000041 
10000042 
10000043 
10000044 
10000045 
10000046 
10000047 
1000004B 
10000049 

looooceo 
10000051 

10000052 

10000053 

10000054 

10000055 

10000056 

10000057 

100000S8 

10000059 

10000060 

10000061 

10000062 

10000063 

10000064 

10000065 

10000066 

10tK)0067 

10000068 

10000069 

10000070 

10000071 

Time 
Distance 

(fi ) 

Joint #, 
V/S Wetd Dist, 
D/S Weld DUt Description 

7,049.62 3,837.7 1940:0.1,0.2 BendrtgM 
7.072.26 3,886.5 1970:0.0.0.4 Bend right 

7.149.20 4,053.4 2040:6.2.0.6 Pipeline dean-out top ol [^pa 
7.149.84 4.054,7 2050:0.2,1.4 Bend left 
7,15036 4,055.7 2060:0.1.7.1 Pipeline dean-Out top of pipe 

7.212.75 4.192.1 2140:1.5,39.0 AGM 01, Comer ol Kanoelehua and Kalanianaole Hwy. - Reft 186 
7,517.55 4,862.8 2320:11.3,9.3 Pipeline dean-out top ol pipe 
7.517.95 4.863.7 2320:12.2,8.4 Pipeline dean-out lop of pipe 
7.876.44 5,673.0 2680:17.5.4.4 Pipeline dean-out top of pipe 
7.876.83 5.673.6 2680:163,3.6 Pipeline dean-otjl top ol [^e 
8.243.15 6314.0 3070:83.11.8 Pipeline cfean-out top of (rfpe 
8.243.52 6,514.9 3070:9,2,10.9 Pipeline dean-out top of pipe 
8.465.45 7.031.4 3310:10.6,10.9 Pipeline dean-out top of pipe 
8.465.78 7,032.2 3310:11.6.10.1 Pipeline dean-out lop of pipe 
8,549.74 7.2263 3400:14.6.27.1 Pipeline dflan-otjl lop of pipe 
8,550.22 7.227.4 3400:15.7,26.0 Pipeline dean-out lop of pipe 
8,904.92 8.048.8 3650:0.0,0.6 Bend left 

8.9t7.S8 8,0783 3670:16.5,1.0 PipeUne daan^xjt top ol pipe 
8.918.29 8.079.9 3680:0.5.19.6 Ptpellne dean:Oul top of pipe 

6.918.30 8.080.0 3660:0.8.19.4 AGM 02. Southeast Comer of Kanoelehua Ave. and Kekuanaoa St, - Rett 
0.236.27 8.816.3 38K):14.1,0.3 Rttlng on top of pipe 

9,284.60 8,927.9 3920:4,6,1.2 PipeKne dean-out top of pipe 
9.285.22 8.929.2 3930:0.1,0.8 Bend right 
9.285.79 8,930.5 3940:0.6,5.5 Pipeline dean-out top of pipe 
9,389.13 9.168.6 4020:0.0,04 Bflndleft 

9.447.16 9.302i 4060:13.0.1.1 Patch 

9.482.23 9.383.4 4110:0.0,0.7 Bendup 
9.484.11 9.387.4 4130:0.0.0.8 Benddown 
9,528.20 9,489.1 4160:30.5.11.1 Pipeline dean-oui top of pipe 
9,528.78 9,490.4 4160:31.8,9.8 Rpelina dean^xit top Of pipe 

9.972.27 10,274.0 4350-31.4.9.9 Pipeline dean^jut top of pipe 
9,872.86 10^re.4 43S0:3i8,8.6 RpeBno dean-out top ol pipe 

10.07332 10,729.8 4480*33,0.6 PipeUne deaiKwt top o( pipe 

10.073.95 10.730.9 4490K).1.1.4 Bond right 

10.074.54 10,73il 4500 .̂2,41.7 RpeHne deaiMnjt lop ol pipe 
10,104.42 10,8003 4520fl3,03 Tee ontop ol pipe 

zeros in Lai 

Latitude Longitude 

0.00000 

0.00000 

0.00000 

0.00000 

o.ooooo 
19.72250 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.0OOOQ 

0.00000 

0.00000 

0.00000 

0.00000 

o.ooooo 
0,00000 

19.71162 

o.otnoo 
0.00000 

19.70953 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

o.ooooo 
0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0,00000 

0.00000 

0.00000 

0.00000 

-155.06427 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

Q.QQQOQ 

0.00000 

0.00000 

0,00000 

0.00000 

0.00000 

0.00000 

-155.06428 

0.00000 

0.00000 

-155.06193 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 
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and Long, means that no data was provided by the Customer. Estimated Let. and Long, can tw viewed in the Pipe Usflng report 



Pipeline Summary 

Casings 
A casing is a section of larger diameter pipe through which the pipeline passes. Usually installed to protect a pipeline from excessive external loading, casings con also shield 
pipelines from proiective cathodic protection currents. Therefore, the condition of a pipeline inside a casing can provide valuable information. 

Magpie tools detect when a casing is not centered around the pipeline. These casings are referred to as being eccentric. The closer the casing is to the pipeline, the stronger the 
signal seen by Ihe inspection tool. The tool will not deieci if the casing is shorted to the pipe wall. Tbe tool might see evidence of a short, such as metal loss. 

This information may be useful in updating pipeline databases and alignment sheets. 

Sometimes spacers are identified inside casings. These are mechanical devices used to center the pipeline inside the casing, and are nol considered harmful. 

Column Heading Definitions: 

Column 1 

Column 2 

Columns 3 & 4 

Column 5 

Column 6 

Column 7 

Column B 

Column 9 

Column 10 

IDff 

Time 

Disiance 
Stari, End 

Length 

Eccentric (side) 

^ of Metal Loss 
in Casing 

Max. Depth of 
Metal Loss 

Abovegrotind 
References 

Distancefrom 
Defect 

Each casing is automatically assigned a number in the sofhvare. This number is provided to assist the user of P/GTM/*"'software to 
more easily find any given defecL 

A reference time from the insp«:tion tool. May also be used to locate features in tbe P/GTA4P "'software. 

Given in either feet or meters, this is the absolute disiance measured by the tool from launch to the beginning and ending of the casing. 

The total predicted casing length (in feet or meters). 

Identifies one of four conditions associated with Ihe casing: 
1' no eccentricity (blank); 2- eccentric on upstream side (upstream); 3-eccentric on downstream side (downstream); 
4- eccentric on boih ends (both> 
Provides the number of metal loss groups identified inside the casing. 

If metal toss is identified inside tbt casings this column provides the maximum predicted depth of all metal toss features. 

The name of the closest upstream and downstream references, usually an Aboveground Marker or a valve. 

The distance from the Abovegrotind reference (AGM or Valve) to tbe start (upstream) side of the casing. 
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Casings 
Magpie Systems Inc. 

Pagel 

Hawaii Electric - 8" Chevron Terminal to HiU Plant 

JM. Mmi. Distance ( ft Descr(^^on Casino LenPthffi 

No Casings appear In this pipeline Inspection 

t^ > O Q 

tfl > s 



Pipeline Summary 

Dents 
This table lists all the dents delected during the inspection. 

A dent in the pipeline is usually detected by (he inspection tool only if it alters the pDth or speed of the inspection tool. The tool has 3 accelerometers aod 2 Gyres 
onboard. These sensors allow the tool to detect severe dents. Light dents that do not alter the speed or direction ofthe tool are usually not detected. 

Dents may affect ihe iritegrity ofthe pipeline and are considered harmful. A dent wilh associated metal loss is potentially more significant Ihan a dent alone. 

Column Heading Definitions: 

Column 1 

Column 2 

Column 3 

Column 4 

Column 5 

Column 6 

im 

Time 

Distance 

Description 

Aboveground 
References 

Distancefrom 
Defect 

Each dent is automatically assigned a number in die software. This number is provided to assist the user of PIGTRAP "'software to more 
easily find any given defect. 

A reference time from the inspection tool. May also be used to locate features in the PIGTRAP "'software. 

Given in either feet or meters, based on contractual agreements, this is the absolute distance measured by the tool from launch. 

Describes the dent in greater detail. Any special conditions are also noted, such as a dent wilh associate metal loss. 

The name of the closest upstream and downstream references, usually either an AGM or a valve. 

The distance to the upstream and downstream reference listed in the previous column. Useful in locating dents in the field. 

" ^ v — ' I V I A j ^ H ' l E ' ' 0 T.D.WIIItamaon. Inc., companr 
J J t j r t r i i r i . • " « . 

«OI5Sor t300Wea.S i» l Jh .C l l y .UT« l in ( IO I ) l l l - 2MFAX{ l01U l» . |S l ( n w j n i p t e i j m n M a n 
•row (W1S.(5*W«Ai«. .T«ta.01t74l3l - IM4 (WO) STI-T447 mrwj t f i r f l f tnnouvn 

-d > D O 
^ 

m > 
t o 
OJ 

O 
•n 
£ 

(-) 
ffi 
a 
m 

1—• 

A
-IR

-5 
O

C
K

E
 

H L#J 
7. 
O 
o 
U l 
o 
1>J 

Ln 



CA-IR-53 
DOCKET NO. 05-0315 
ATTACHNiEOT 
PAGE 24 OF 64 

e 

tt 

I 
I 

I 
fl) a 
Q. 
0) 

^ 
"^-i 

c 
^ Q 

>-H 

»̂  
s u • » • 

to 
s^ 

to 
V 

1 § 



Pipeline Summary 

Gains (Metal in close proximity) 
The inspection tool may delect ferrous metal objects located close to or touching the pipeline. They appear as additional metal added to Ihe pipe, and are referred to as 
gains. This tabic identifies gains detected during the inspection. 

Clamps or anchors around the pipeline are considered gains. Some metal objecls can be potentially harmful to the pipeline. They can damage the pipeline's protective 
coaling, or over time may dent or cause damage to the pipeline. 

Column Heading Definitions: 

Column I 

Column 2 

Column 3 

Column 4 

Column 5 

Column 6 

Column 7 

Column 8 

H M 

Time 

Distance 

Length 

Depth in gaitss 

Number of 
sensors 

Orientation 

Joint #: U/S 
weld dist, D/S 

weld dist 

Each gain is automatically assigned a number in the software. TTiis number is provided to assist the user of P / G r / M P "'software to more 
easily find any given defecL 

A reference time from the inspection tool. May also be used to locale Features in Ihe iP/C7!RAP"'software. 

Given in either feet or meters, based on contractual agreements, Ihis is tiie absolute distance measured by the toot from launch. 

The measured lengtii ofthe gain measured in feet or meters. 

The difference in gauss reading (magnetic strength) at the gain. The greater the number, the greater the mass of the object, or Ihe closer the 
proximily to the pipeline, or both. This table is sorted with highest dcplh in gauss listed in a descending order. 

The number of sensors detecting the gain. When all sensors delect a gain, this is usually typical ofa clamp or banding around the 
circumference of the pipeline. 

The distance from launch is plotted against the orientation of the defect. Orientation is based on 360 degrees in a circle, wilh 0 / 360 
degrees marking the top ofthe pipe (180 degrees Ihe bottom). Displaying Ihe orieniation of defects around Ihe circumference of the 
pipeline may aid in deiermining the type of corrosion mechanism present. For example, the majority of defects along the bottom of Hie 
pipe might indicate intemai channel corrosion. 

This unique numbw identifies Ihc girth weld number, the disiance to the upstream (U/S) weld (in fisct or meiers), and the distance to the 
downstream (D/S) weld (in feet or meters). 

a T.D. Williamson, Inc., company 
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# # 

Gains 
Magpie Systems Inc. 

Page I of I 

Hawaii Electric - 8 " Chevron Terminal to Hill Plant 

ID Time 

13000016 

13000015 

IMJOOOID 

13000011 

13000012 

13000006 

13000008 

13000014 

13000009 

13000005 

13000004 

13000000 

13000013 

13000007 

13000001 

13000003 

13000002 

Gains Summary 

10053.01 

6860.69 

4120.36 

4164.24 

4177.86 

3909.23 

4(B1.98 

6803.22 

4096.02 

3895.41 

3872.87 

3761.84 

6178.64 

4030.87 

3805.14 

3850.79 

3827.69 

Distance Length Depth tn Gain Orientation 
( f i ) <_ht} gauss width (in) Degrees / Clock 

Total Number of Gains 

10683.B4 

3431.57 

425.90 

474.53 

489.72 

191.85 

349.91 

3306.62 

398.91 

176.56 

151.75 

51.93 

1999.56 

326.52 

77.52 

127.46 

102.21 

17 

0.82 

0.94 

3.42 

5.07 

3.65 

4.59 

3.65 

1.06 

5.42 

1.88 

0.94 

0.94 

41.70 

1.41 

2.12 

1.18 

1.53 

60 

46 

38 

34 

30 

29 

28 

27 

24 

20 

19 

18 

17 

17 

16 

13 

10 

2.26 

2-26 

5.65 

6.77 

5.08 

5.08 

6.77 

2.82 

5.65 

2.82 

2.82 

2.82 

27.10 

3.39 

2.26 

2.26 

2.26 

55 to 85 

70 to too 

130 to 205 

115 to 205 

140 to 205 

40 to 110 

125 to 215 

5 to 40 

115 to 190 

160 to 200 

160 to 200 

160 to 200 

1:45 to 2:45 

2:15 to 3:15 

4:15 to 6:45 

3:45 to 6:45 

4:30 to 6:45 

1:15 to 3:30 

4:00 to 7:00 

12:00 to 1:15 

3:45 to 6:15 

5:15 to 6:30 

S:15to6:X 

5:15 to 6:30 

FuS drcumfererwe Fult drctonferer^ce 

145 to 190 4:45 to 6:15 

170 to 200 5:30 to 630 

160 to 190 5:15 to 6:15 

170 to 200 5:3010 6:30 

Joint #, 
V/S Weld Dist, 
D/S Weld Dist 

4450:31.7,6.7 

1840:14.3.28.2 

300:20.9.23.6 

310:25.0,19.7 

310:40.2.43 

2503.3.353 

280:33.8.11,6 

1700:17.7,^8 

290:37.3.6.1 

240:37.8.5.9 

240:13.030.7 

200:13.75.1 

11203.2.15.7 

280:103.34.9 

210:23.4.6.0 

230:1.2.11.3 

220:18.8,24.1 
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Pipeline Summary 

Nominal Wall Thickness Listing 

The foIlov«ng list provides locations along ihe pipeline where changes in wall Uiickness occur. While ihe MAGPIE inspection tool can easily detect changes in wall 
thickness, il cannot take direct thickness measurements. Therefore, where wall Uiicknesses are known, die tool can identify the locations where the thickness changes. 
Where wall thicknesses are nol known, best efforts will be made to estimate thicknesses based on best available data. 

Column Heading Definitions: 

Column t 

Column 2 

Column 3 

Column 4 

Column 5 

Column 6 

Column 7 

Column 8 

i m 

Time 

Distance 

WaU 
Thickness 

Pipetype 

Yield Strength 

(SMYS) 

Safety Factor 

Length of 
Segment 

Each waU thickness change ID is aulomaucally assigned a number in ihe software. TWs number is provided to assist ihc user of 
P/G7!R/4P "'software to more easily find any given defecL 

A reference time from the inspection tool. May also be used to locate featorcs in the PIGTRAP'^soflwa.n. 

Given in either feel or meters, based on contractual agreements, ihis is the absolute distance measured by the tool from launch. 

The predicted wall thickness in inches. 

Type of pipe construction. Electric Resistance Weld (ERW). Seamless (SMLS), Lap Weld (LW). 

Specified Minimum Yield Strength - A required strength level dial measured yield stress of a pipe material must exceed, which is a 
ftinction of pipe grade. The measured yield stress is the tensile stress required to produce a total elongation of 0.5 percent of a gage length 
as determined by an extensomeler during a tensile test. 

(or design factor) Typically 0.72 per ASME B3t. In setting the safely factor, due consideration has been given to and allowances made 
for the manufacturing tolerance and maximum allowable depth of imperfections provided for in the specifications. 

The length of the pipe for the specified wall thickness, measured in feet or meters. 

' ^ ^ IX/IAjCSPIE" a T.D.wnilamsott. Inc., company 
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Nominal Wall Thickness Listing 
Magpie Systems Inc. 

Pagef o/I 

Hawaii Electric - 8" Chevron Terminal to Hill Plant 

ID 

11000000 

11000001 

11000002 

11000003 

Time 
3729.90 

6846.00 

7512.32 

8470.01 

WaU Thickness Summary 

Distance 

0.00 

3399.80 

4851.15 

7042.03 

Wall Thickness Pipetype 

Wall 
Thickness 

0,322 

0.322 

0322 

0.322 

Pipetype 
ERW 

ERW 

ERW 

EHW 

Total Length (ft) Total 
10,816 

Yield Strength 
(SMYS) 

37667 

35040 

350O0 

35040 

Safety Factor 

0.8 

0.8 

0.8 

0.8 

Length (miles) Percent of Total Distance 
2.049 100.0% 

Length of 
Segment 

3,399.80 

1,451.35 

2.190.88 

3,774.lffi 
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Pipeline Summary 

Repair Report 

This table lists all Ihe repairs to the pipeline detected during the inspection. 

Pipeline repairs that are typically detected include: 

Q Sleeves 
Q Half sole 
Q Patches 
D Stopples 
D Clamps 
Q Weld + End 
Q Clock Spring 
Any metal loss delected under a repair is not graded and is not included in the meial loss report. 

Column Heading Definitions: 

Column 1 

Column 2 

Column 3 

Column 4 

Column 5 

/D# 

Time 

Distance 

Length 

Type of Repair 

Each Repair is automatically assigned a number in the software. This number is provided lo assist the user of PAGHMP "'software to 
more easily find any given defect. 

A reference time from Ihe inspection tool. May also be used to locate features in die /7Gm4/* "'software. 

Given in either feel or meters, based on contractual agreements, this is the absolute disiance measured by the tool firom launch. 

Gives the linear length of the repair. 

Describes the type of repair detected during the inspection. 
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Pipeline Summary 

AGM Information 

This table includes ail values and Aboveground marker sites in the inspection run. 

Colnmn Heading Definitions: 

Column 1 

Column 2 

Column 3 

Column 4 

Column 5 

Column 6 

im 

Time 

Distance 

Description 

Latitude 

Longitude 

Each AGM ID is automatically assigned a number in the software. This number is provided to assist the user of P/CTiMP "'software lo 
more easily find any given defect 

AreferencetimefiTsm the inspection tool. May also be used to locate features in the P/CTKAP"'software. 

Given in either feet or meters, based on contractual agreements, this is Ihe absolute disiance measured by the tool from launch. 

Describes the AGM in greater detail. Generally includes only valves and markers. 

If GPS coordinates were provided, this provides the Latitude (nortii/sooth) reading of the AGM or valve as recorded during the run. 
Predicted GPS for all other features is provided in the Pipeline Listing section. 

If GPS coordinates were provided, this provides ttie Longitude (east/west) reading of the AGM or valve as recorded during the run. 
Predicted GPS for all other features is provided in the Pipeline Listing section. 
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AGM Information 
Magpie Systems Inc. 

ID Time Distance 

Page 1 of l 

Hawaii Electric - 8 " Chevron Terminal to HiU Plant 

Description Latitude Longitude 

10O000O4 

10000022 

10000041 

looootes 

10000079 

A G M S u m m a r y 

3732.70 

4199.59 

7212.75 

8916.30 

1011131 

Number of Valves 

0.00 

513.75 

4192.14 

8079.TO 

10816.06 

3 

Valve (Laundie^, Chevron Termfna) 

Vatve 

AGM 0 1 , Comet of Kanoelehua end t^an lansote Hwy. - Reft 166 

AQM 02, Southeast Comer ol Kanoelehua Ave. and KeVuanaoa S t ~ Reis 320 

Valve (Receiver). HIH Plant 

19.726820 

O.OOOOOO 

19.722500 

19.711617 

19.704500 

•155.054320 

0.000000 

-156,064267 

-155.064283 

-155.060280 

Number of Marlcers 
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PipeUne Summary 

Miscellaneous 

TTiere are occasions when special notations or circumstances require the addition of a note. These notes are included in Ihis table for your reference. 

Column Heading Definitions: 

Column I 

Column 2 

Column 3 

Column 4 

/D# 

Time 

Distance 

Memo 

Each misc. is automatically assigned a number in the software. This number is provided to assist the user of P/GrJMP"'software to 
more easily find any given defect. 

A reference time from the inspection tool. May also be used to locate features in the PIGTRAP "'software. 

Given in either feet or meters, based on contractual agreements, this is the absolute distance measured by the tool from launch. 

A description ofthe entry. 

Examples of Miscellaneous Entries: 

When the casing is not vrelded, or when a gap occurs in the weld, this signature is detected 
by the tool, and identified with a Misc. remark. 

An anomaly in tbe cross section of the pipeline. Inclusions may be detrimental if they 
protrude through the pipe wall. 

Mill anomaly The process of manufacturing pipe can often leave indications in the pipe wall. Typically 
Uiese anomalies are not detrimental, and are identified for the benefit of the client. 

Gap or dent 
jn casing 

Inclnsion 

Sensor 
problems 

Tool 
stops/starts 

Noting locations where anomalous sensor readings occurred. 

All tools are setup on a time-based system- When the tool stops, it continues to record, 
although not moving. When the tool moves very slowly, it is possible that Us movement is 
not detected, and therefore, reported distances may appear shorter Uian actual. Many stops 
and starts may afiect die overall distance accuracy of the tool. 

^̂ r- IVIAC3F»II a TD. Williamson, Inc., company 
«n|5SiW>W0We«.SillLdteCily,url4m (ini)III-JlMFAX(roi)M9.1S16 wwwfffcilwemixBin 

TDW 6101 S.6S'WeaA*e,Tita.0X74131-1444 (100)371-74*7 mmmUmtMum%.a»a 
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Miscellaneous 
Magpie Systems Inc. 

ID 

12000000 

12000001 

12000002 

12000003 

12000004 

12000005 

12000006 

12000007 

12000008 

12000009 

12000010 

TIME 

137.86 

5.013.73 

5,292.12 

5.995.40 

6304.10 

7,049.73 

7^69.03 

8,834.48 

8,905.11 

9,632.46 

17.778.01 

DISTANCE ( f t ) 

-24.08 

1,408.98 

1.693.28 

1,693.28 

2,259.19 

3.837.89 

4.315.31 

7,885.16 

8.049.27 

9.727,61 

11,512.31 

Page I o f l 

Hawaii Electric - 8" Chevron Terminal to HOI Plant 

MEMO 

Be^n Run TtcMs 

Mill Anomaly 0 11:00 

Toolstoffted 

Tool started 

indu^on O 6:00 

Sensors #13 a 14 damaged In heavy wall bend - botti sensors fan 3862.12 ttirougti end of mn 

Indueton O 12:00 

WeW anomaly - Lack of metal Irom 8B0 to 1:00 

Sensor #41 & 42 damaged on seclton ol heavy wall - both 1ei\ 6073-75 through end of run 

Intemai mill anomaly O 4:00, 9 feel long 

EndRunTlcWe 

Miscellaneous Summary 

Total 11 
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Pipeline Listing Report 
Tlie Pipeline Listing Report presents all detected pipeline data in sequential order, beginning ol launcher and ending at the receiver. The table includes welds, locations, 
metal loss defects, AGMs, wall thickness changes, etc. 

Column Heading Definitions: 

Column 1 

Column 2 

Column 3 

Column 4 

Column 5 

Column 6 

Cohinm 7 

Cohimn 8 

Column 9 

Column 10 

Column 11 

Column 12 

Column 13 

ID 

Description 

Time 

Distance 

Joint M: U/S 
weld dist, 

D/S weld dist 

Latitude 

Longitude 

Orientation 

% Depth 

Length or pipe 
thickness 

Width or Yield 
Strength 

P ' (Ca lc 
safe max. 
operating 
pressure) 

% Est. psi 
(P'/P) 

Each item is aulomalically assigned a mimbcr in the software. This number is provided to assist the user of PIGTRAP "'software to more 
easily find any given defect. 

Describes the event at the particular location. Identifies ihe type ofthe descriptive, being a weld, location, pipe thickness change, etc. 

A reference lime from the inspection tool. May also be used to locate fcahires in the PIGTRAP ^software. 

Given in either feet or meters, based on contractual agreements, this is the absolute disiance from launch. 

This luiiquc number identifies the girth weld number, the distance lo the upstream (U/S) weld (in feet ot meters), and the distance to the 
downstream weld (in feet or meters). 

If GPS coordinates were provided for launch, receive and AGMs, ihis provides the predicted Latitude reading of the location from the first 
GPS reading based on INS readings obtained by the tool during the inspection. 

If GPS coordinates were provided for launch, receive and AGMs, this provides the predicted Longitude reading ofthe location from the first 
GPS reading based on INS readings obtained by the tool during the inspection. 

The distance from launch is plotted againsl the orientation ofthe defect. Orientation is baSed on 360* in a circle, with 0" or 360° marking the 
Iopofthepipe(l80' ' the bottom). Displaying the orieniation of defects around die circumference of the pipeline may aid in determining Ihe 
type of corrosion mechanism present. For example, the majority of defects along the botiom of the pipe might indicate internal channel 
corrosion. 

Predicted depth of tlie defect as a percentage of nominal wall. 

Predicted length of the defect, reported in either inches or millimeters - or if a wall thickness change, the new wall thickness beginning at 
this point. 

Predicted width ofthe defect, reported in either inches or millimeters - or if a wall thickness change, the new SMYS beginning at this point. 

Calculated safe maxinram operating pressure for the pipeline segment as calculated based on infonnation provided by the Customer. Magpie 
software uses cither ASME B3 IG, MODIFIED ASME B31G or Z662-99 to calculate the calculated safe maximum allowable operating 
pressure (P') ofthe pipeline at a metal loss area. 

Percent of maximum established pressure, this is calculated by dividing the calculated safe pressure of tfw defect (P') by the current 
established maximum operating pressure ofthe pipeline (P). For Magpie reporting. P is either established MOP provided by Ihe custoiiiei or 
the calculated pressure rating for die pipe (P). Percentages less than 100% are considered pressure reducing. 

' ^ — l y i i B ^ ^ P i E e r.O. Wlttiannoa, l ac . company 
40ISSo-iliJ00wia.SiliLs!itCIW.UTI4III7 {1011 III-IK* FAX (KII) W-l J W wwmuiiuMitume 
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Pipeline Listing 
Magpie Systems Inc. 

IDU Description 

12000000 Begin Run Tickle 
10000000 Fitting on lop of pipe 
10000001 Fitting on boltom of pipe 

11000000 WT CHANGE 
110 Weld 

10000002 Flange 

^20 Wefd 
10000003 Flange 

10000004 Valve (Launcher), Chevron Terminal 
10000005 Flange 

130 Weld 

10000006 F/tHngontt^ofpipe 
140 Weld 

10000007 Teeat90(jBg. 

150 Weld 

10000008 Fitting on top of pipe - Pig-sig 

10000009 Fitting on top of pipe 

10000010 Pipe Support 

10000011 Filling on top of pipe 
150 Weid 

10000012 Pipe Support 
170 Weld 

10000013 Bendrigtil 

180 WeW 
190 Weld 

10000014 Flange 

200 Weld 

13000000 Gain 

10000015 Weld + Erid 
210 Weld 

13000001 Gain 

220 Weld 

13000002 Gain 

230 WeW 

13000003 Gain 
240 Weld 

13D00004 Gain 

13CK]0005 Gain 

250 Weld 

Time Di s t ( f t ) 

Joint H, 

U/S Weld Dist., 

D/S Weld Dist. Lati tude 

Orient 
Longi tude ( d e g / c l o c k ) 

P ' K - J I 

max % o f 
press - established 
psi) or psi (P'/P) 

Depth o r p i p e o r Yield ^ a f e ^ c rTemp. 
(%) th ickness S t rength p a a o r F a a o r 

Length Width 

137.86 

3,727.94 

3.727.93 

3.729.90 

3,729.91 

3,730.62 

3.731.06 

3.731.61 

3,732.70 

3,733.64 

3,734,11 

3,734.66 

3.735.18 

3.73S.76 

3.736.33 

3.737.14 

3.738.02 

3,741.82 

3,746.48 

3.755.67 

3,76131 

3.762.98 

3.764.50 

3.766.01 

3.768.50 

3,768.84 

3.769.15 

3,781.84 

3,783.74 

3.783.83 

3,805.14 

3,810.51 

3.827.69 

3,849.69 

3,850.79 

3,861.03 

3.372.87 

3,895.41 

3,900.66 

-24.1 
-3.1 
-3.1 
-2.0 
-2.0 
-1.6 

• -13 
-0.9 

0.0 

0.8 
1.1 
1.6 

2.0 

2.6 

3.2 

4.1 

5.0 

9.0 

14.0 

23.8 
29.9 

31.6 

33.2 

34.7 

37.4 

37.8 

38.2 

51.9 

54.0 

54.0 

77.5 

63.4 

102.2 

126.2 

127.5 
138.7 

151.7 
176.6 

182.4 

0:-24.1.24.1 

0;-3.2.3.2 

0:-3.2,3.2 

0:-2.0,2.0 

110:0.0,0.7 
110:0.4,0.4 

120:0.0,2.4 
120:0.4,2.0 
120:1-3,1.1 

120:2.0.0.4 

130:0.0,0.0 
130:0.3,0.6 

140:0.0.1.2 

140:0.2.1.0 
150:0.0,20.7 

150:0.8,19.9 

150:1.8,18.9 

150:5.6.15.1 

150:10.7.9.9 

160:0.0.7.8 
150:5-8,2.0 

170:0.0,3.1 
170:0.1,3.0 
180:0.0,2.7 
190:0.0,0.8 

190:0.4.0.4 

200:0.0.15.8 
200:13.7,2.1 
200:15.5.0.4 
210:0.0.29.4 

210:23.4,6.0 

220:0.0.4Za 
220:18.8,24,1 

230:0.0.12.4 

230:1.2,11.3 
240:0.0,43,7 

240:13.0,30^7 

240:37.8,5.9 

250:0.0,44.7 

0.000000 

0.000000 

0.000000 

0.000000 

0.000000 

0.000000 

0.000000 

O.OOOOOO 

19.726820 

19.726818 

19.726801 

19,726800 

19.726785 

19.726784 

19.726768 

19.726766 

19.726763 

19.726752 

19.726738 

19.726752 

19.726768 

19-726789 

19.726789 

19.726791 

19.726780 

19.726779 
19.726769 

19.726731 

19.726726 

19.726752 

19.726816 

19.726776 

19.726827 

19.726837 

19.726840 

19.726935 

19.726971 

19.727039 

19.726950 

0 
338 
157 

0 
0 
0 
0 
0 
0 
0 
0 

0.000000 

0.000000 

0.000000 

0.000000 

0.000000 

O.OOOOOO 

0.000000 

0.000000 

-155.054320 

-155.054320 

-155.054320 

-155.054320 345 

-155.054321 0 

-155.054321 75 

-155.054321 0 

-155.054321 345 

-155.054321 353 

-155.054322 0 

-155.054322 345 

-155.054322 0 

-155.054321 

-155.054321 

-155.054321 

-155.054321 

-155.054321 

-155.054321 

-155.054321 

-155.054322 180 

-155.054322 0 

-155.054322 0 

-155.054320 183 

-155.054321 0 

-155.054320 183 

-155.054320 0 

-1K.054320 176 

-155.054317 0 

-155.054317 180 

-155.054315 180 

-155.054317 0 

12:00 

11:15 

5:00 
12:00 
12:00 
12:00 
12:00 
12:00 
12:00 
12:00 
12:00 
11:30 
12:00 
2:30 

12:00 
11:30 
11:45 
12:00 
11:30 
12:00 
12:00 
12:00 
12:00 
12:00 
12:00 
12:00 
12:00 

6:00 

12.00 

12:00 

6:00 

12:(ra 

6:00 

12:00 

5:45 

12:00 

6:00 

6:00 

12:00 

0.322 37.667 0.80 

0.60 ^ ^ 
tfl >, 
ON ffi: 
O S: 
"fl tfl 
o Z 

tfl Ln 
H w 
p 
o u\ 
o 
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Pipeline Listing 
Magpie Systems Inc. 

I D # Description 

13000006 Gain 

260 Weld 
270 Weld 

280 WeW 
13000007 Gain 

13000008 Gain 

290 Weld 
13000009 Gain 

300 Weld 
13000010 Gain 

310 Weld 

10000016 Pipe Support 
10000017 Pipe Support 

13000011 Gain 
13000012 Gain 

320 Weld 
330 Weld 

10000018 Bend right 

340 Weld 

350 Weld 

10000019 Bend left 
360 Weld 

10000020 Filling on top of pipe 

370 Weld 

10000021 Flange 
10000022 Valve 

10000023 Flange 
380 Weld 

10000024 Frlling on bottom of pipe 

390 WeW 

10000025 Rang© 

400 Weld 

10000028 BendtJown 

410 Weld 
420 Weld 

10000027 Bendup 

430 Weld 

440 Weld 

450 Weld 

Ilnwaii Electric 

Time Dist. (fl ) 

Joint tf, Length Width 
U/S Weld Dist., Orient Depth or pipe or Yield 
D/S Weld Dist Latitude Longitude (deg/dock) (%) thickness Strength 

P'(»-,<; 
max 

press-
psi) ar 
Safety 
Factor 

%of 
established 
psi (P'/P) 
or Temp, 

Factor 
3.909.23 

3.941.19 

3.982,35 

4,021.39 

4,030.67 

4,051.98 

4.062.33 

4,096.02 

4.101.34 

4.120.36 

4.141.56 

4,141.85 

4.142.21 

4,164.24 

4,177.86 

4,181.76 

4.183.11 

4,183.4Q 

4.183.79 

4.190.27 

4.190.60 

4,190.94 

4.197.13 

4.198.50 

4.198.84 

4.199.59 

4.200.35 

4,200.68 

4,200.92 

4,201.19 

4,201.61 

4.201.94 

4 .M2a6 

4.20Z60 

4.208.71 

4.209.08 

4,209.43 

4,247.62 

4.285,65 

191.8 

227.1 

272.7 

316.0 

3265 

349,9 

361.4 

398.9 

404.8 

425.9 

449.3 

449.7 

450.1 

474.5 

489.7 

494,1 

495.4 

495.6 

496.1 

503.3 

503.6 

504.0 

511.0 

512.6 

512.9 

513.7 

514.6 

514.9 

515.2 

515.5 

515.8 

516,1 

516.5 

516.9 

523.8 

524 J2 

524.6 

566.9 

608.8 

250:9.3,35.5 

260:0.0.45.5 

270:0.0,43.3 

280:0.0,45.4 

280:10.5,34,9 

280:33.8,11.6 

290:0.0.43,4 

290:37.3,6.1 

300:0.0.44.5 

300:20.9.23.6 

310.-0.0.44.7 
310:0.3.44.5 

310:0.6,44.1 

310:25,0.19.7 
310:40.2.4.5 

320:0.0.1.3 
330:0.0,0.7 
330:0.1.0.7 , 

340:0,0,7.2 
350:0.0.0.7 

350:0.0.0.7 

360:0.0.8.6 

360:7.0.1.6 

370:0.0.2.4 

370:0.4.2.0 

370:1.2.1.2 
370:2.0,0.4 
380:0.0,0.5 

380:0.2,0.4 

390.0.0.0.6 

390:0.4.0.3 

400:0.0.0.7 

400^.0.0.7 

410^.0.6.9 

420:0.0.0.8 

420:0.0,0.8 

430:0.0,42.3 

440:0,0,41.9 

450:0.0.0.5 

19.726976 

19.727051 

19.727154 

19,727260 

19.727289 

19,727353 

19.727360 

19.727462 

19.727465 

19.727522 

19.727565 

19.727565 

19.727566 

19.727633 

19.727675 

19.727668 

19.727771 

19.727771 

19.727755 

19.727738 

19.727700 

19.727698 

19.727688 

19727694 

19.727694 

19.727693 

19.727602 

19.727680 

19.727680 

19.727675 

19.727674 

19.727672 

19727S72 

19,727668 

19.727^5 

19.727K5 

19.727653 

19.727650 

19.727591 

-155.054316 

-155.054315 

-155.054312 

-155.054310 

-155.Q54M9 

-155.054308 

-155,054308 

•155.054305 

-155.054306 

-155.054304 

-155.054303 

-155.054303 

-155.054303 

-155.054302 

-155.054301 

-155.054301 

-155,054298 

-155.054298 

-155.054299 

-155,054299 

-155,054300 

-155.054305 

-155.054322 

-155.054311 

-155.054312 

•155,054314 

-155,054316 

-155.054338 

-155.054338 

-155.054346 

-155.054349 

-155.054354 

-155.054354 

-155.054381 

-155.054357 

-155.054367 

-155.054390 

-155.054396 

-155.054509 

75 

0 

0 

0 

165 

168 

0 

153 
0 

168 

0 

0 

0 

161 

172 
0 
0 
0 
0 
0 
0 
0 

353 
D 
0 
0 
0 
0 

165 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2:30 
12M1 
12:00 
12:00 

5:30 
5:30 

12:00 

5:00 
12:00 

5:30 
12:00 
12:00 
12:00 
5:15 
5:30 

12:00 
12:00 
12:00 
12:00 
12:00 
12:00 
12.-00 
11:45 
12fl0 
12:00 
12:00 
12:00 
12:00 

5:30 
12:00 
12:00 
12:00 

nm 
1200 
12:00 
12:00 
12:00 
12:00 
12:00 

^3 > O O 
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Pipeline Listing 
Magpie Systems Inc. 

IDff Description 

10000028 Bendlen 

460 Weld 
470 Weld 

10000029 Bendlefl 

480 Weld 
490 Weld 

500 Weld 
510 Weld 
520 Weld 

40000000 Meial Loss 
530 Weld 

540 Wetd 

550 Weld 

560 Weld 

570 Weld 

580 Weld 

590 Weld 

40000001 Metal Loss 

40000002 Metal Loss 
600 Weld 

610 Weld 
40000003 Metal Loss 

620 WeW 

630 Weld 
640 Weld 

650 Weld 

660 Weld 
870 Weld 

680 Weld 

690 WeW 

700 Weld 

710 Weld 

720 Weld 

730 Weld 
40000004 Meial Loss 

40000005 Meial Loss 

740 WeW 

750 Weld 

40000006 Metal Loss 

Hatvaii Electric 

Time Dist. (ft) 

Jo in t U, 
U/S Weld Dist., 

D/S Weld D i s t Latitude Longi tude 

Orient 
( d e g / c l o c k ) 

4,286.07 

4,286.28 

4.266.B7 

4.288.29 

4.289.74 

4,293.14 

4,315.52 

4.335.39 

4,354,40 

4,366,10 

4.376.22 

4,398,05 

4,419,75 

4,438.87 

4.439,24 

4.460.32 

4.479,09 

4.492.46 

4.492.77 

4.501,23 

4.520,11 

4.520.72 

4,537.52 

4,557.09 

4.578.96 

4,598.78 

4.620.30 

4.642.13 

4,663.12 

4.684.93 

4,706.75 

4.727.77 

4.747,10 

4.763.12 

4,767.82 

4,767.92 

4,783.63 

4,805,32 

4,821.72 

609.1 

609.3 

610.0 

611.5 

613.1 

616.8 

641.2 

662.8 

663.5 

696.3 

707.3 

731.1 
754.8 

775.5 

775.9 

799.0 

819.5 

834.2 

834,5 

843.7 

864.3 

865.0 

883.4 
904.9 

928.9 

950.6 

974,1 

998.0 

1,021.1 

1.045.0 
1.069.1 

1.092.3 

1,113.6 

1.131.3 
1.136.5 
1.136.6 

1.153.9 
1,177.8 

1,195.9 

450:0.0.0.4 

460:0.0,0,7 

470:0.0,3.1 

470:0.1,3.0 
480:0.0.3.7 
4K):0.0,24,4 

500:0.0,21.6 
510:0.0,20.7 
520:0,0,23.8 

520:12.7.11.1 

530:0.0,23.0 

540:0.0,23.7 

550:0.0,20.7 

560:0.0.0.4 

570:0.0,23,0 

580:0.0,20.6 

590:0.0.24.2 

590:14.6.9.6 

590:14.9.9.3 

600:0.0,20.6 

610:0.0,19.0 

610:0.6.18.4 

620:0.0.21.5 

630:00,24.0 

640:0.0,21.6 

550:0.0.23.5 

660:0.0.23.9 

670:0.0,23.0 

680:0.0.24.0 

690:0.0.24.1 

700:0.0,23.2 

710.0.0,21.3 

720:0.0,17.7 

730:0.0.22.6 

730:5.2,17.4 

730:5.3,17.3 

740:0.0,23.9 

750:0.0,18.8 

750:18.1,0.7 

19.727591 

19.727533 

19.727530 

19.727530 

19.727527 

19.727520 

19.727513 

19.727476 

19.727447 

19.727430 

19.727417 

19.727383 

19.727349 

19.727315 

19.727285 

19.727282 

19.727249 

19.727230 

19.727230 

19.727220 

19.727185 

19.727184 

19.727155 

19.727128 

19.727097 

19.727062 

19.727031 

19.726997 

19.726963 

19.726930 

19.726896 

19.726862 

19.726828 

19.726798 

19.726791 

19.726791 

19.726772 

19.726739 

19.726715 

-155.054509 

-155.054620 

-155.054626 

-155.054626 

-155.054633 

-155.054645 

-155.054659 

-155.054726 

-155.054786 

-155.054819 

-155.054844 

-155.054909 

-155.054974 

-155.055039 

-155.055097 

-155.055103 

-155.055166 

•155.055203 

-155.055204 

-155.055223 

-155.055289 

-155.055291 

-155.055347 

-155.055400 

-155.055460 

-155.055525 

-155.055585 

-155.055650 

-155.055716 

-155.055779 

-155.055845 

-155.055911 

-155.055975 

•155.056034 

-155.056047 

-155.056047 

-155.056083 

•155-056146 

-155.056192 

0 
0 
0 
0 
0 
0 
0 
0 
0 

233 
0 
0 
0 
0 
0 
0 
0 

203 
203 

0 
0 
7 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

188 
188 

0 
0 

157 

12:00 
12:00 
12.-00 
12.-00 
12.-00 
12K30 
12:00 
12:00 
12:00 
7:45 

12:00 
12:00 
12:00 
12:00 
12:00 
12:00 
12:00 
6:45 
6:45 

12:00 
12M 
1ZD0 
12ffl) 
12.-00 
12flO 
12.-00 
12.-00 
12.-00 
12.-00 
12:00 
12.-00 
12:00 
l i-00 
12:00 
6:15 
6:15 

12:00 
12:00 
5:00 

P ' u - j e 
max 

U n g t h Width ; ; ^ ; ^ 

Depth o r p ipe o r Yield Safety 

(%) th ickness S t reng th Factor 

%of 
established 
psi(PVP) 
or Temp. 

Factor 

10% 071 1.57 2.250 100% 

10% 0.47 2.61 2.250 

11% 1.77 2.61 2.250 

12% 0.47 2,09 2.250 

100% 

100% 

100% 

10% 
10% 

28% 

0.47 1.57 2.250 
0.35 1.57 2.250 

^ > *̂  0 
> 3 O > 

1.30 6.27 2.250 

100% 
100% 

100% 
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Pipeline Listing 
Magpie Systems Inc. 

IDU Description 

760 WeW 
40000007 Metal Loss 

770 WBW 

760 Weld 

790 WeW 
eoO WeW 

40000008 Melal Loss 
40000009 Metal Loss 
40000010 Meial Loss 

810 WeW 
820 WeW 

830 WeW 

40000011 Metal Loss 

40000012 Melal Loss 
640 WeW 

850 Weid 

12000001 MillAnomaly® 11:00 
40000013 Metal Loss 

40000014 Metal Loss 
40000015 Metal Loss 

S60 Weid 

870 Weld 
880 WeW 

890 Weld 

900 WeW 
910 Wefd 

920 Wetd 

930 Weld 

940 Weld 
950 Weld 

960 Weld 

970 Weld 

980 WeW 

12000002 Tool slopped 

12000003 Tool started 

990 WeW 

1000 Wetd 

40000016 Metal Loss 

1010 Weld 

Hawaii Electric -

Time Dist (ft ) 

Jo in t if, 
U/S Weld Dist., 

D / S Weld Dist. Lati tude Longitude 
Orient 

(deg/clock) 
4.822.32 

4,622.94 

4,840.52 

4,861.66 

4,882.97 

4,903.99 

4.914.78 

4,915.43 

4.918.50 

4,923.94 

4,942.44 

4,962.26 

4.969.03 

4.969.16 

4.983.76 

5,005.55 

5,013.73 

5,015.69 

5.016.34 

5,016.46 

5.026.16 

5.047.71 

5,063.77 

5.085.64 

5.105.29 

5,126.72 

5,148.79 

5,170.03 

5,186.46 

5,206.00 

5,225.03 

5,243.03 

5.261.87 

5.292.12 

5.995.40 

6.027.64 

6,045.27 

6,057.13 

6,057.40 

1.196.6 
1,197.2 
1,216.9 
1.240.4 
1.264.0 
1,267.3 
1,299.3 
1.300.0 
1.303.4 
1.309.4 
1.329.8 
1.351.6 
1.359.4 
1.359.5 
1.375.7 
1.399.9 
1.409.0 
1.411.1 
1,411.6 
1.412.0 
1.422.7 
1.446.7 
1,464.5 
1.488.7 
1.510.4 
1,534.2 
1.558.6 
1.582.2 
1.600.4 
1.624.4 
1.643.3 
1,663.1 
1,CT4.0 
1.693.3 
1.693.3 
1.708.0 
1.725.9 
1.744.7 
1.745.3 

760:0.0,20.3 

760:0.6.19.7 

770:0.0.23.6 

780:0.0,23.6 

790:0.0,23.3 

800:0.0,22.1 
800:11.9,10.1 
800:12.6.9.4 
800:16.0.6.0 
810:0.0,20.5 
820:0.0,22.0 

830:0.0.23.9 
830:7.5,16.3 

830:7.7,16.2 

840:0.0.24,2 
850:0.0,22.8 

850:9.1.13.7 

850:11.2,11.6 
850:11.9,10.9 
850:12.1.10.8 

860:0.0.24.0 

870:0.0,17.7 
880:0.0,24.3 
890:0.0.21.7 
900K).0,23.8 
910:0.0.24.4 

920:0.0.23.6 

930:0.0.18.2 
940:0.0,24.0 

950:0.0,18.9 

960:0.0.19.8 

970:0.0,20.9 

980:0.0,24.0 

980:9.3,14.7 

980:9.3.14.7 

990:0.0.18.0 
1000:0,0.19.4 

1000:18.8,0.6 

1010:0.0.21.2 

19.726705 

19.726704 

19.726678 

19.726649 

19.726615 

19.726581 

19.726565 

19.726564 

19.726560 

19.726548 

19.726516 

19.726486 

19.726476 

19.726476 

19.726455 

19.726421 

19.726409 

19.726406 

19.726405 

19.726405 

19.726386 

19.726353 

19.726319 

19.726293 

19.726259 

19.726227 

19.726193 

19.726159 

19.726125 

19.726096 

19.726064 

19.726036 

19.726008 

19.725995 

19.725995 

19.725978 

19.725943 

19.725918 

19.725917 

-155.056211 

-155.056213 

-155.056264 

-155.056320 

-155.056385 

-155.055450 

-155.056480 

-155.056482 

-155056491 

-155.056514 

-155.056575 

-155.056632 

-155.055651 

-155.056651 

-155.055692 

-155.056758 

-155.056781 

-155.056787 

-155.056788 

-155.056789 

-155.056824 

-155.056887 

•155.056953 

-155.057003 

•155.057070 

-155.057130 

-155.057195 

-155.057262 

•155.057327 

-155.057378 

-155.057444 

-155.057436 

-155.057552 

-155.057575 

-155.057575 

-155.057610 

-155.057675 

-155.057723 

-155.057726 

0 

165 

0 

0 

0 

0 

263 

233 

218 
0 
0 
0 

165 

142 
0 
0 
0 

135 
105 

120 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 

0 
0 

0 
0 

165 

0 

12:00 

5:30 

12.00 

12:00 
12:00 
12:00 
8:45 
7:45 

7:15 
12K)0 
12:00 
12:00 
5:30 

4:30 

12.00 
12:00 
12:00 

4:30 

3:30 

4:00 

12:00 
12X10 
12:00 
12:00 
12.-00 
12:00 
12.-00 

12:00 

12:00 

12:00 
12:00 
12:00 
12:00 

1Z00 
12:00 

12:00 

12*0 

5:30 

12-00 

P't- .^ 
max % of 

press - established 
psi) or psi (P'/P) 

Depth o r p i p e o r Yield g^j-^y or Temp. 
(%) th ickness S t rength factor Factor 

Length Width 

24% 

10% 
10% 
10% 

10% 
10% 

19% 
10% 
10% 

0.62 

0.35 
0.47 
0.24 

0.35 
0.94 

4.18 

2.09 

3.13 

2.250 

1.57 2.250 
1-57 2.250 
1.57 2.250 

2.250 

2.250 

0.82 5.75 2.250 

0.35 2.09 2.250 

0.71 5.22 2250 

100% 

100% 
100% 
100% 

100% 
100% 

100% 
100% 
100% 

12% 0.59 1.57 2.250 100% 
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Pipeline Listing 
Magpie Systems Inc . 

IDU Description 

1020 Weld 
40000017 Metal Loss 

1030 Weld 
1040 Weid 

1050 Weld 
40000018 Metal Loss 

1060 WeW 

1070 Weld 
1080 Weld 
1090 Weld 
1100 WeW 
1110 WeW 

1120 WeW 

13000013 Gain 
1130 WeW 

1140 WeW 
1150 WeW 

1160 Weld 
1170 WeW 

1180 WeW 

1190 Weld 
40000019 Metal Loss 

1200 Weld 

1210 WeW 
40000020 Metal Loss 

1220 Weld 
40000021 Metal Loss 

1230 Weld 
12000004 Induslon ® 6:00 

1240 Weld 
1250 WeW 

1260 WeW 
1270 WeW 

1260 WeW 

1290 WeW 

1300 WeW 

1310 Weld 

1320 Weld 

1330 WeW 

Time Dist (ft) 

Joint tt, 
V/S Weld Dist, 
D/S Weld Dist Latitude Longitude 

Orient 
(deg/clock) 

P'l '-^e 
max 

Length Width ^;™;^ 
Depth or pipe or Yield Safety 

(%) thickness Strength Factor 

%ef 
establlsbetl 
psi (P'/P) 
or Temp. 

Factor 
6,067.46 

6,070.22 

6.077.04 

6.087.67 

6,098.76 

6.099.76 

6,107.92 

6,119.52 
6,130,97 

6,142.41 
6,153.94 

6.165.33 

6,176.74 

6,178.64 

6,185.43 

6.196.95 

6,206,36 

6,217.64 

6,229.27 

6,237.74 

6,247.07 

6.249.17 

6.256.85 

6,268.75 

6,273,70 

6.279.79 

6,280.59 

6,292.69 

6,304.10 

6,304.28 

6,317.77 

6.328.74 

6,338.76 

6,349.97 

6,360.37 

6,372.12 

6,382.49 

6.392.61 

6.403.35 

1.766.4 

1,772.3 

1.766.6 

1.BD9.0 
1,832.5 

1.834.6 

1.851.6 
1.876.0 
1,900.1 
1,924.0 
1,946.2 

1,971.9 

1.995.6 

1.999.6 

2,013.5 
2,037.3 
2.061.1 

2.080.3 
2.104.4 

2.122.0 
2,141.4 

2.145.7 

2.161.7 

2,186.2 
2.196.5 

2.209.1 

2,210.8 

2,235.6 

2,259.2 

2.259.6 

2.287.3 

2.310.1 
2.331,0 
2.354,4 

2.376.1 

2,400.7 

2.422.3 

2.443.4 

2.486.0 

1020:0.0.20.1 
1020:5.9,14.3 

1030:0.0.22.4 
1040:0.0,23.5 

1050:0-0,19.1 
1050:2.0,17.1 

1060:0.0.24.4 

1070:0.0.24.2 
1080:0.0.23.9 

1090:0.0.24.1 

1100:0.0.23.6 

1110:0.0.23.7 
1120:0.0.17.9 
1120:2.2.15.7 
1130:0.0.23.8 
1140:0.0.23.7 
1150:0.0.19.2 
1160:0.0,24.1 
1170:0.0.17,6 
1180:0.0,19.4 

1190:0.0,20.4 

1190:4.3,16.0 

1200:0.0.24.5 

1210:0.0,22.9 

1210:10.2.12.7 
1220:0.0,26.5 

1220:1.6.24.9 
1230:0.0,23,9 

1230.23.6,0.4 

1240:0.0.27.8 
1250:0.0,22.8 

1260:0.0.20.9 

1270.0.0.23.4 
1280.0.0,21.7 

1290:0.0.24.5 

13(X)fl.0.21.6 

1310:0.0.21.1 

1320:0.0.22.6 

1330:0.0,23.2 

19.725889 

19.725881 

19.725858 

19.725829 

19.725797 

19.725794 

19.725763 

19.725736 

19.725701 

19.725666 

19.725632 
19.725598 

19.725564 

19.725561 

19.725530 

19.725504 

19.725470 

19.725436 

19.725408 

19.725373 

19.725348 

19.725342 

19.725320 

19.725290 

19.725277 

19.725255 

19.725253 

19.725222 

19.725191 

19.725185 

19.725151 

19.725111 

19.725079 

19.725048 

19.725015 

19.724984 

19.724949 

19,724918 

19.724887 

-155.057780 

•155.057795 

-155,057838 

-155.057894 

-155.057956 

-155.057961 

-155,058021 

-155.058074 

-155.058141 

-155.058207 

-155.058273 
-155.058339 
-155.058404 

-155.058410 

-155-058470 

-155.058520 
•155.058585 

-155.058650 

-155.058704 

-155.058770 

-155.058820 

-155.058831 

-155.058874 

-155.058931 

-155.058957 

-155.058998 

-155.059002 

-155.059061 

-155.059121 

-155.059133 

-155,0591^ 

-155.059274 

-155.059337 

-155.0593« 

-155.059459 

-155.059519 

-155.059586 

-155.059646 

-155.059703 

0 

330 

0 

0 

0 

90 

0 

0 

0 

0 

0 

0 

0 

243 

0 

0 

0 

0 

0 

0 

0 

157 

0 

0 

240 

0 

15 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12:00 
11:00 
12:00 
12:00 
12:00 
3:00 

12:00 
12:00 
12:00 
12:00 
12:00 
12:00 
12:00 
8:00 

12:00 
12.00 
12:00 
12:00 
12:00 
12.-00 
12:00 
5:00 

12:00 
12:00 

8:00 
12:00 
12:30 
12:00 
12:00 
12:00 
12:00 
12:00 
12.-00 
1200 
1200 

12:00 
12:00 

1200 
1200 

14% 

16% 

0.82 

1.30 

3.13 

4.70 

2.250 

2.250 

10% 

22% 

14% 

0,47 1.57 2.250 

0.82 2.09 2.250 

1.06 3.13 2.250 

100% 

100% 

100% 

100% 

^w* ̂  > b o 
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Pipeline Listing 
Magpie Systems Inc. 

P'l*^je 
max ^ of 

ID^ Description 

1340 Weld 
1350 Weld 

1360 WeW 
40000022 Melal Loss 

1370 WeW 
1380 WeW 

1390 WeW 

40000023 Melal Loss 
1400 Weld 

40000024 Metal Loss 

40000025 Melal Loss 
1410 Weld 

1420 Wetd 

40000026 Metal Loss 
40000027 Metal Loss 

1430 WeW 
1440 Weld 

40000028 Melal Loss 

40000029 Metal Loss 

40000030 Melal Loss 

1450 WeW 

40000031 Metal Loss 

1460 WeW 

40000032 Metal Loss 
1470 WeW 
1480 Weld 
1490 WeW 
1500 WeW 
1510 Weld 
1520 Weld 

1530 Wetd 

1540 Wetd 
40000033 Metal Loss 

1550 WeW 
4000OO34 IttalalLoss 

1560 WeW 

1570 Weld 

1560 Weld 

1590 Weld 

Hawai i Electric 

Time 

6,414.43 
6.423.46 
6.434.28 
6.435-88 
6,444.77 

6.455.09 
6.465.17 

6,473.83 
6.474.55 
6.475.53 

8.475.01 
6,487.27 

6.496.92 
6,505.63 

6,505.66 
6.508.61 
6,518.71 

6,523.66 

6,523.65 
6,524.05 

6.528.97 

6.533.19 

6.539.12 
6,543.60 
6.550.23 
6.561.31 
6.572.61 

6.583.48 
6.594.86 
6,605.30 

6.615.85 
6,626.92 

6.636.28 

6.636.66 
6,639,55 

6,646.51 

6,657.17 

6,669.25 

6,680.08 

Dist(fl) 
2,489.2 
2,508.0 
2.530.6 
2.534.0 

2.552.5 
2,574.1 

2,595.2 
2.613.2 
2.614.7 
2.616.7 

2,617.6 
2,640.9 
2,660,9 
2.679.2 
2.679.7 
2.685-4 

2.706.6 
2.716.9 

2.716.9 
2717.7 

2727.9 

2.736.6 
2749.1 
2759.0 
2.772.6 

2.795.9 
2819.6 
2.842.7 
2866.7 
2.888.7 

2911.0 
2.934.4 

2954.3 

2.955.6 
2,961.3 

2.976.1 

2,998.5 

3,024.1 

3.047.0 

Joint tt, 
U/S Weld Dis t , 
D/S Weld Dist. 

1340:0.0.18.9 
1350:0.0,22.6 
1360:00.21.9 
1360:3.3,18.6 

1370:0.0.21.6 
1380:0.0.21,1 
1390:0.0.19.5 
1390:17.9,1.5 
1400:0,0.26.2 
1400:1.9,24.3 
1400:3.0.23.2 
1410:0.0,20.0 
1420:0.0.24.5 

1420:18.3.6.3 
1420:18.7,5,8 
1430:0.0,21.2 
1440:0.0,21.2 

1440:10.3.11.0 

1440.10,3,11.0 
1440:11.1,10.2 

1450:0.0.21.3 

1450:8.7.126 
1460:0.0,23.4 

1460:9.9.13.6 
1470:0.0,23.3 
1480:0.0.23.6 
1490:0.0,23.1 
1500:0,0,24.0 
1510.0,0,22.0 
1520:0.0,223 
1530:0.0,23.4 

1540:0.0,21.2 
1540:19.9.1.3 

1550:0.0.20.5 

1550:5.7,14.8 
1560:0.0.22.5 

1570:0.0.25.5 

1560:0.0.22.9 

1590:0.0.21.2 

Latitude 

19.724855 

19.724822 
19.724794 

19.724790 
19.724762 
19.724730 
19.724699 
19.724675 
19.724669 
19.724666 
19.724655 
19.724640 
19.724603 

19.724579 
19.724578 
19.724574 

19.724539 
19.724526 

19.724526 
19.724525 

19.724509 
19.724497 

19.724478 
19.724465 
19.724447 
19,724414 
19.724380 
19.724346 
19.724313 
19.724279 
19.724248 
19.724216 

19.724189 

19.724182 
19.724175 

19.724151 

19.724122 

19.724090 

19.724053 

Longitude 

-155.059767 

-155.059831 
-155.059884 

-155.059892 
-155.059946 
-155.050006 
-155.060066 

-155.060112 
-155.060125 
-155.060129 
-155.060132 

-155.060179 
-155.060250 
-155.060297 

-155.060298 
-155.060306 
-155.060373 
-155.060399 

-155.050399 
-155.060402 

•155.060432 
-155.060454 

-155.060491 
-155.060516 
-155.060550 
-155.060514 
•155.060678 
-155,060744 
-155.0K)807 
-155.060873 
-155.060934 
-155.060995 
-155.061046 

-155.061060 
-155.061074 

-155.061118 

-155.081175 

-155.061237 

•155.061307 

Orient 
(deg/clock) 

0 
0 
0 

135 
0 
0 

0 
127 

0 
216 
120 

0 
0 

157 

150 
0 
0 

165 
293 

315 
0 

142 

0 
210 

0 
0 

0 
0 
0 
0 
0 
0 

323 

0 
180 

0 

0 

0 

0 

12:00 
12:00 
12:00 
4:30 

12:00 
12:00 

12:00 
4:00 

I2fl0 
7:15 
4:00 

12:00 

12:00 
5:00 
5:00 

.12:00 
12:00 
5:30 

9:45 

10:30 
1200 

4:30 
1200 
7:00 

12:00 
12:00 
12:00 
12:00 
12:00 
12:00 
1200 
1200 

10:45 

12:00 
6:00 

12:00 

12:00 

12:00 

12fl0 

Length 
Depth orp ipe 

(%) thickness 

19% 

14% 

12% 
10% 

14% 
12% 

12% 

16% 
12% 

12% 

22% 

23% 

18% 

0.59 

0.94 

1.88 
0.62 

0,71 

0.82 

0.59 
0.71 
0,94 

2.00 

0.71 

0.62 

0.94 

hVidth 
or Yield 
Strength 

1.57 

3.66 

3.13 
4.16 

4.70 
3,13 

1.57 
7.84 

209 

3.66 

1.57 

1.57 

1.57 

p r e s x -

psi) or 
Safety 
Factor 

2.250 

2.250 

2.250 
2.250 

2.250 
2.250 

2.250 
2.250 
2.250 

2250 

2.250 

2.250 

2.250 

psi (P'/P) 
or Temp. 

Factor 

100% 

100% 

100% 
100% 

100% 
100% 

100% 
100% 
100% 

100% 

100% 

100% 

100% 

-

T3 
> 

o 
bv4 

> i-J n 

t f l •*»• 

o ^ 

£ 

V J 

g m 
2 
•"^ 
I—» 

O > 

§53 
Pi t-n 

g 
o 
Ln 

1 

O t>) 

tn 
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Pipeline Listing 
Magpie Systems Inc. 

P'f»-y« 

IDtt Description 

1600 Weld 
1610 Weld 

40000035 Metal Loss 

1620 WeW 

1630 Wetd 

40000036 Metal Loss 
40000037 Metal Loss 

40000038 Metal Loss 
40000039 Melal Loss 

1640 WeW 

1650 Weld 
1660 Weld 

40000040 Metal Loss 
1670 WeW 

1680 WeW 

1690 WeW 
1700 WeW 

40000041 MstalLoss 
13000014 Gain 

1710 WeW 

10000030 Bend right 

1720 Weld 

10000031 Bend left 
1730 WeW 

1740 Weld 
10000032 Bend right 

1750 WeW 

1760 Wetd 

1770 WeW 
10000033 Bend right 

1760 WeW 

1790 Weld 

1800 WeW 
10000034 Pigabte " V Bl 90 deg. 

1810 WeW 

10000035 Bendlefl 

11000001 WT CHANGE 

1S20 WeW 

1630 WeW 

Hawaii Electric 

Time 

6.690.07 
6,700.70 
6.701.48 

6.712.39 

6.721.96 
6.722.90 
6.723.08 
6.723.18 
6,723.31 
6,73275 
6,744.21 

6.754.03 
6.761.93 
6,763.26 

6,772.68 

6,783.72 

6,794.86 

6,802.98 
6,803,22 

6,804,55 
6.805.67 

6,811,67 
6.821.80 

6.822.08 
6.823.44 

6,823.66 
6,823.85 
6.833.40 

6,843.29 

6,843.50 
6,843.71 

6.644.32 

6.844.79 

6,845.21 

6,645.52 

6,845.76 

6.846.00 

6.846.00 

6.847.51 

Dist (ft) 

3.068.1 
3,090,7 

3.092.4 

3.115.5 
3.135.5 
3,137.4 

3,137.8 
3,138.0 
3.138.3 
3.158,0 
3.182.3 

3,202.9 
3,219.4 

3,222.2 

3.2422 

3.265.5 
3.288.8 

3.306.1 

3.306.6 
3.309.4 

3.312.2 
3.324.7 

3,346.7 
3,347-2 

3.350.1 
3,350.6 
3,351-0 
3,3725 

3,393.9 
3.394.3 

3.394.7 

3.396.0 

3.397.1 

3.398.0 

3.398.6 

3,399-2 

3.399.8 

3.399.8 

3.403.1 

Joint tt, 
U/S Weld Dis t , 
D/S Wetd Dist 

1600:0.0,22.6 
1610:0.0,24-8 

1610:1.6,23.1 
1620:00,20.0 
1630:0.0,22.6 
1630:1.9.20.7 

1630:2.2203 

1630:25,20.1 
1630:27.19,8 
1640.0.0.24,3 
1650:0.0.20.5 
1660:0.0,19,3 

1660:16.5.2.8 
1670:0.0,20.0 
1680:0,0,23.3 

1690:0.0,23.3 
1700:0.0,20.6 

1700:17.2.3.3 

1700:17.7.28 
1710:0.0.15.3 

1710:0-215.1 
1720:0.0.22.5 
1720:21,4.1.1 

1730:0.0.2.9 
1740:0.0.0.9 
1740:0.1.0.8 
1750:0.0.21.5 
1760:0.0,21.4 

1770:0.0.0.9 

1770:0.1.0,8 
1780:0.0.1.3 

1790:0.0.1.0 

1800:0.0,1.6 

1800:0.5,1.1 

1810:0.0.1.2 

1810:0.1.1.1 

1810:1.2.0.0 

1820:0.0,3.3 

1830:0.0.14.2 

Latitude 

19724020 
19.723990 
19.723988 
19.723958 

19.723922 
19.723920 
19.723919 
19.723919 
19.723919 
19.723893 
19.723861 
19-723826 
19,723804 

19.723797 

19.723768 
19.723739 
19.723706 

19.723683 

19.723683 
19.723673 

19.723672 
19,723643 

19.723615 
19.723620 
19.723588 
19.723588 
19.723582 
19.723578 

19.723547 
19.723547 

19.723516 
19.723513 

19.723509 

19.723500 

19.723502 

19.723502 

19.723503 

19.723502 

19.723502 

Longituile 

-155.061370 
-155.061429 
-155.061433 
-155.061491 

-155.061559 
-155.061564 
-155.061564 

-155.061565 
-155.061566 
-155.061614 

-155.061676 
-155.061743 

-155.061785 
-155.061800 
-155.061854 

-155.061910 
-155.061974 

-155.062018 
-155.062019 

-155.062038 
-155.062039 
-155.062095 
-155.062150 

-155.062139 
-155.052201 
-155.062201 
-155.062213 

-155.062220 
-155.062279 
-155.082279 

-155.062339 

-155.062345 

-155.062353 
-155.062370 
-155.062357 
-155.062366 
-155.062364 
-155.062366 
-155.062366 

Orient 
(deg/clock) 

0 
0 

270 
0 
0 

165 

165 
180 
165 

b 
0 

0 
315 

0 
0 

0 
0 

1&5 
22 

0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 

0 

0 
82 
0 
0 
0 
0 
0 

12:00 
12:00 
9:00 

12:00 
12:00 
5:30 
5:30 
6:00 
5:30 

1200 
12:00 
12:00 
10:30 

12:00 
1200 
121)0 
12K)0 

5:30 
12:30 
12:00 
12:00 

12:00 
12:00 
12:00 
12:00 
12.-00 
12:00 
12.-00 

12:00 

12:00 
12K)0 

12:00 
1200 
230 

12fl0 
12:00 
12fl0 
12fl0 
12:00 

Length 
Depth or pipe 

(%) thickness 

12% 

19% 

19% 
18% 
32% 

12% 

18% 

0.47 

1.06 
1.41 
1.53 
1.53 

0.82 

0.71 

0.322 

Width 
or Yield 
Strength 

1.57 

3.13 
2.61 
4.70 
2.09 

1.57 

1.57 

35.040 

max 
press-
psi) or 
Safely 
Factor 

2.250 

2.250 
2.250 
2.250 
2.250 

2.250 

2.250 

0.80 

%of 
established 
psi (P'/P) 
or Temp. 

Faaor 

100% 

100% 
100% 
100% 
100% 

100% 

100% 

1 
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Pipeline Listing 
M a g p i e S y s t e m s I n c . 

IDtt Description Time Dist (ft) 

Joint ft, 
U/S Weld D i s t , 

D/S Weld Dist. 

P-u . . j e 
max 

, press • established 
U n g t h Width p^.^ ^^ psi (P'/P) 

Orient Depth o r p i p e o r Yield Safety o r T t m p . 
Lati tude Longitude ( d e g / c l o c k ) (%) th ickness S t r eng th Factor Factor 

1840 

13000015 

1850 

1860 

1670 

1880 

1890 

1900 

1910 

1920 

1930 

1940 

10000036 

1950 

12000005 

1960 

1970 

10000037 

1980 

1990 

2000 

2010 

2020 

2030 

2040 

40000042 

10000038 

2050 

10000039 

2060 

10000040 

2070 

2080 

2090 

2100 

2110 

2120 

2130 

WeW 6,854.01 3.417.3 1840:0.0.424 

Gain 6.660.69 3,431.6 1840:14.3,28.2 

WeW 6,873.86 3.459.7 1850:0.041.6 

Welti 6.893.36 3,501.5 1860:0.0,41.4 

WeW 6.912.61 3.5428 1870:0.0.42.0 

Weld 6.932.13 3.584.8 1880:0.0,41.8 

WeW 6.951.54 3,626.6 1890:0.0,42.0 

WeW 6.971.06 3.658.5 1900:0.0,42.4 

WeW 6,990.79 3.710.9 1910:0.0,41.9 

WeW 7,010.20 3.7528 1920:0.0,43.3 

WeW 7.030.33 3,796.1 1930:0.0.41.4 

Weld 7.049.56 3.837.5 1940:0.0.0.2 

Bend right 7.049.82 3,837.7 1940:0.1,0.2 

WeW 7.049.67 3.837.8 1950:0.0,5.4 

Sensors #13 & 14 damaged in tieavy wall bend - 7,049.73 3.837.9 1950:0.1,5.3 
both sensors fall 3862.12 through end of run 
WeW 7.05218 3.643.2 1960:0.0,43.1 

Weld r .07215 3.886.3 1970:0.0,0.5 . 

Bendrigtil 7.07226 3.886.5 1970:0.0,0.4 

WeW 7.072.36 3.886.7 1980:0.0,321 
WeW 7.087.19 3.918.9 19K):0.0,10.4 

Weld 7.091.98 3,929.2 2000:0.0.40.9 

WeW 7.110.81 3.970.2 2010:0.0.41.7 

WeW 7.130.03 4.011.8 2020:0.0.33.7 

WeW 7.145.53 4.045.5 2030:0.0.1.5 

WeW 7.146.21 4,047.0 2040:0.0,6.8 

Metal Loss 7.146.31 4,047.2 2040:0.2,6.6 

Pipeline dean-out top of pipe 7.149.20 4.053.4 2040:6.20.6 

Weld 7,149.39 4.053.8 2050.0.0.1.6 

Bendlefl 7.149.84 4.054.7 2050:0.21.4 

WBW 7.150.20 4,055.4 2060:0.0.7.2 

Pipeline dean-out lop of pipe 7.150.36 4.055.7 2060:0.1,7.1 

Wold 7,153.39 4,0626 2070:0.0.1.3 

Weld 7,134.02 4.063.9 2080:0.0.15.4 

Weld 7.161.03 4.079.3 2090:0.0.21-8 

WeW 7,171,08 4.101.2 2100:0.0^7.1 

Weld 7.188.04 4.138.2 2110:0.0.9.1 

Weld 7.192.21 4.147.3 2120:00,1.6 

Weld 7.19293 4.148.9 2130:0.0.41.8 

H a w a i i Electric - S " Chevron Termina l io Hi l l P l an t 

19.723499 -155.062371 0 

19.723480 -155.062408 86 

19.723482 -155.062404 0 

19.723427 -155,062509 0 

19.723373 -155.062612 0 

19.723319 -155,062714 0 

19.723264 -155,062817 0 

19.723210 -155.062920 0 

19.723156 -155.063023 0 

19.723100 -155.063128 0 

19.723046 -155.063231 0 

19.722990 -155.063338 0 

19.722989 -155.063338 0 

19.722936 -155,063440 0 

19.722936 -155.063440 0 

19.722937 

19.722932 

19.722932 

19.722876 

19.722877 

19.722835 

19.722823 

19.722770 

19.722716 

19.722672 

19.722672 

19.722664 

19.722672 

19.722672 

19.722665 

19.722665 

19.722664 

19.722556 

19.722656 

19.722637 

19.722610 

19.722562 

19.722551 

-155.063437 

-155.063446 

-155.063448 

-155.063554 

-155.063552 

-155.063631 

-155.063654 

-155.063755 

-155.063857 

-155.063940 

-155.063940 

-155.063956 345 

•155.063940 0 

-155.063941 67 

-155.063954 0 

•155.063955 338 

•155.083955 0 

-155.063970 

-155.063970 

-155.064006 

-155.064059 

-155.064150 

-155.084169 

12:00 
2:45 

12:00 
12:00 
12:00 
12:00 
1200 
12flO 
12:00 
12flO 
12fl0 
12:00 
12-00 
12«0 
12-00 

1200 
1200 
12:00 
12:00 
12.-00 
12:00 
12:00 
12:00 
12:00 
12:00 

1:30 
11:30 
12:00 

2-00 
moQ 
11:15 
1200 
12:00 
1200 
i2«J 
ItOO 
12:00 
12:00 

18% 0.94 3.66 2.093 100% 
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Pipeline Listing 
M a g p i e S y s t e m s I n c . 

IDff Description 

2140 WeW 
10000041 AGM 01, Comer of Kanoelehua and 

Kalanianaole Hwy. - ReW 186 
2150 WeW 
2160 Weld 
2170 WeW 

12000006 Inclusion © 12:00 
2180 Wetd 
2190 Weid 
2200 Weld 
2210 Weld 

40000043 Melal Loss 
40000044 Metal Loss 

2220 WeW 
2230 Weld 
2240 WeW 
2250 Weld 
2260 Weld 
2270 Weld 
2280 WeW 
2290 WeW 
2300 Weld 
2310 WeW 

11000002 WT CHANGE 
2320 Weld 

10000042 Pipeline dean-out top of (Mpe 

10000043 Pipeline dean-out lop of pipe 
2330 Weld 

2340 Weld 
2350 Weld 
2360 WeW 
2370 Weld 
2380 WeW 
2390 WeW 
2400 WeW 
2410 WeW 
2420 WflW 
2430 WeW 
2440 WeW 

Time 

Jo in t It, 
U/S Weld D i s t , 

D i s t . ( f l ) D /S Weld D i s t 
Orient 

Latitude U n g i t u d e ( d e g / d o e k ) 

7.212.06 
7,212.75 

7.230.57 

7.249,67 

7,266.74 

7,269.03 

7.277.78 

7.278.69 

7.288.08 

7,306.75 

7.320.05 

7.320.16 

7,325.98 

7,344.54 

7.363.81 

7,382.71 

7,401.66 

7.420.34 

7,438.97 

7.458.10 

7.476.67 

7.494.99 

7.512.32 

7.512.33 

7,517.55 

7,517.95 

7.521.45 

7.531.07 

7.540.78 

7.550.21 

7,560.91 

7,570.19 

7,580.88 

7,591.46 

7.602.00 

7.611.95 

7.621.16 

7.631.81 

4,190.6 2140.0.0,40.5 

4,1921 2140:1.5,39.0 

4,231.1 

4.273.3 

4.314.7 

4.315.3 

4,334,5 

4,336.5 

4.357.1 

4,398.1 

4,427.3 

4.427.6 

4.440.3 

4,481.2 

4.523.6 

4,565.1 

4,606.8 

4,648.0 

4.689.2 

4,731.4 

4,772.4 

4.8126 

4,851.1 

4,851,2 

4,862.8 

4,863.7 

4.871.8 

4.893.3 

4,915.0 

4,936.1 

4,960.1 

4.981.0 

5.005.0 

5.028.9 

5.0526 

5.075.0 

5,095.8 

5.119.7 

2150:0.0.422 

2160:0.0,41.4 

2170:0.0,19.8 

2170:0.6.19.2 

2180:0.0,2.0 

2190:0.0,20.6 

2200:0.0.41.0 

2210:0.0,42.2 
2210:29.2.13.1 
2210:29.4,128 

2220:0.0.40.9 

2230:0.0.42.3 

2240:0.0.41.5 

2250:0.0,41-7 
2260:0.0,41.2 
2270:0.0,41.2 

2280:0.0.42.2 
2290:0.0,41.0 
2300:0.0.40.4 

2310:0.0.38.3 

2310:38.3.0.0 
2320:0.0,20.6 

2320:11.3.9.3 
2320:12.2.8.4 

2330:0.0.21.5 

2340:0.0.21.7 

2350:0.0,21.1 
2360:0.0.24.0 

2370:0.0.20.9 

2380:0.0.24.0 

2390:0.0.23-9 

2400:0.0,23.6 

2410:0.0.225 

2420:0.0,20.7 

2430:0.0.23.9 

2440:0.0.23.7 

19.722551 

19.722500 

19.722499 

19.722390 

19.722273 

19.722271 

19.72215B 

19.722102 

19.722095 

19.722038 

19.721958 

19.721957 

19.721924 

19.721807 

19.721693 

19.721575 

19.721460 

19.721344 

19.721230 

19.721115 

19.720998 

19.720884 

19.720779 

19.720772 

19.720741 

19.720739 

19.720668 

19.720608 

19.720547 

19.720486 

19,720427 

19.720360 

19.720301 

19,720234 

19.720187 

19-720100 

19.720037 

19.719979 

-155.064170 

-155.064267 
0 

310 

-155.064267 

-155.064267 

-155.064267 

-155.054267 

-155.064267 

-155.064257 

-155.064267 

-155.064267 

-155.064267 345 

•155.064267 345 

-155.064267 

-155.064268 

-155.064268 

-155.064268 

-155.064268 

-155.064268 

-155.064269 

•155.064269 

-155.084269 

-155.064269 

-155.064269 

-155.064269 

-155.064269 345 

-155.064269 353 

-155.064269 

-155.064270 

-155.064270 

-155.064270 

-155.084270 
-155.064270 

-155.064270 

-155.064270 

-155.064270 

•155.064270 

-155.064270 

-155.064270 

12:00 
10:15 

^2m 
12:00 
12-00 
12:00 
12:00 
12:00 
12:00 
12:00 
11:30 
11:30 
12:00 
12:00 
12:00 
12:00 
1200 
12:00 
1200 
1200 
1200 
1200 
1200 
1200 
11:30 
11:45 
12-00 
12W) 
12«) 
12:00 
1200 
12-00 
1200 
1200 
1200 
1200 
12M) 
12-00 

P'(>-y« 
w a r % o f 

press - esmblished 
Leng th Width p^i^ ^^ p^ifp. /pj 

Depth o r p i p e o r Yield Safety or Temp. 

(%) th ickness S t reng th f a a o r F a a o r 

23% 

15% 
1.65 

1.06 

2,61 

261 
2093 

2093 

0.322 35.000 0.80 

iOO% 
100% 
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Pipeline Listing 
M a g p i e S y s t e m s I n c . 

IDtt Description 

2450 Weld 

2460 Weld 

2470 Weld 

2480 WeW 

2490 WeW 

2500 Weld 

2510 WeW 

2520 WeW 

2530 Weld 

2540 Weld 

2550 Weld 

2560 Weld 

2570 Weld 

2560 Weld 

2590 Weld 

2600 Weld 

2610 WeW 

2620 WeW 

2630 WeW 

2640 WeW 

2650 Weld 

2660 Wetd 

2670 W«W 

2680 Weld 

400D0045 Metal Loss 

10000044 Pipeline dean-out top of pipe 

10000045 Pipeline dean-out top of pipe 
2690 Weld 

2700 WeW 

2710 WeW 

2720 WeW 

2730 WeW 

2740 WeW 

2750 Weld 

2760 WeW 

2770 Weld 

2780 WeW 

2790 Weld 

2BQ0 Weld 

Time Di s t ( f i ) 

Jo in t It, 

U/S Weld D i s t , 
D /S Weld Dis t 

7.642.32 

7.652.94 

7,661.46 

7.671.33 

7,681.05 

7,691.60 

7,70222 

7,711.57 

7,722.23 

7,731.90 

7,741.73 

7,75217 

7,762.69 

7.77238 

7,78292 

7.79232 

7.B02.85 

7,812.63 

7.621.90 

7.830.65 

7.839.82 

7.849.05 

7.859.54 

7.868.66 

7,67285 

7,676.44 

7,876.83 

7,878.28 

7.887,89 

7.897.09 

7,907.58 

7,916.32 

7.926.59 

7.935.63 

7.946.09 

7.955.09 

7.964.71 

7,974.01 

7.983.12 

5.143.4 

5.167.3 

5,186.5 

5.208.8 

5.230.7 

5.254.5 

5.278.5 

5.299.5 

5,323.6 

5,345.5 

5,367.7 

5,391.4 

5,415.3 

5,437.1 

5,461.1 

5,482.4 

5.506.1 

5,528.2 

5,549.2 

5.569.1 

5.589.9 

5.610.9 

5,634.6 

5,655.2 

5,664.8 

5.673.0 

5.673.8 

5,677.1 

5.699.0 

5.720.1 

5.744.0 

5>63.8 

5.787.2 

5.807.8 

5.831.7 

5,852.3 

5.874.3 

5.895.6 

5,916.4 

2450:0.0.23.9 

2460:0.0,19.2 

2470:0.0,223 

2480:0.0,21.9 

2490:0.0,23.9 

2500:0.0,23.9 

2510:0.0.21.0 

2520:0.0,24.1 

2530:0.0.21.9 

2540:0.0,22.2 

2550:0.0,23.7 

2560:0.0.23.9 

2570:0.0,21.9 

2580:0.0.23.9 

2590:0.0,21.3 

2600:0.0.23.7 

2610:0.0,22.1 

2620:0.0.21.1 

2630:0.0,19.8 

2640:0.0,20.9 

2650:0.0,21.0 

2660:0.0,23.6 

2670.0.0.20.7 

2680:0.0,21.9 

2680:9.5,124 

2680:17.5.4.4 

2680:18.3.3.6 

2690:0.0.21.9 

2700:0.0.21.0 

2710:0.0.23.9 

2720:0.0.19.9 

2730:0.0.23.4 

2740:0.0.20.6 

2750:0.0.23.9 

2760:0.0.20.6 

2770:0.0.21.9 

2780:0.0.21.3 

2790:0.0.20.8 

2800:0.0.16.3 

max 
press-
psi) or 

Depth o r p i p e o r Yield Safety 
Lati tude Longitude ( d e g / c l o c k ) (%) th ickness S t reng th p a a e r 

Leng th Width 
Orient 

%of 
established 
psi (P'/P) 
or Temp. 

Factor 

19.719912 

19.719846 

19.719779 

19.719725 

19.719562 

19,719600 

19.719534 

19.719467 

19,719407 

19.719340 

19.719279 

19.719216 

19.719150 

19.719083 

19.719022 

19.718954 

19.718895 

19.718828 

19.718766 

19.718707 

19.718651 

19.718593 

19.718534 

19.718467 

19.718441 

19.718419 

19.718417 

19.718409 

19.718348 

19.718286 

19.718227 

19.718160 

19.718104 

19.718039 

19.717981 

19.717914 

19.717856 

19.717794 

19.717734 

-155.064271 

-155.064271 

-155.064271 

-155.064271 

-155.064271 

-155.064271 

-155.064271 

-155.064271 

-155.064271 

•155.064271 

-155.064272 

-155.064272 

-155.064272 

-155.064272 

-155.064272 

-155.054272 

-155.064272 

-155.064272 

-155.064272 

-155.064372 

-155.064273 

-155.064273 

-155.064273 

-155.0B4273 

-155.064273 

-155.064273 

-155.064273 

-155.064273 

-155.064273 

•155.064273 

-155.064273 

-155.064273 

-155.064273 

-155.064273 

-155.064274 

-155.064274 

-155.064274 

-155.064274 

-155.064274 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

255 

353 

353 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12:00 
12:00 
12:00 
1200 
12:00 
12:00 
12:00 
12:00 
12:00 
1200 
12:00 
12:00 
12:00 
1200 
12:00 
12:00 
12:00 
12:00 
1200 
12:00 
12:00 
12:00 
1200 
12:00 
8:30 

11:45 
11:45 
12:00 
12:00 
12.00 
12fl0 
1200 
12ffl> 
12fl0 
12:00 
12ffl) 
12:00 
12ffl) 
1200 

16% 0.82 1,57 2.091 100% 
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Pipeline Listing 
Magpie Systems Inc . 

IDtf Descr ip t ion Time Dist (ft ) 

Joint tt, 
U/S Weld Dist., 
D/S Weld Dist 

P'(»~je 
max 

press ' 
. - psi) or 
Orient Depth orpipe or Yield Safety 

Latitude Longitude (deg/clock) (%) thickness Strength Faaor 

Length Width 

%af 
established 
psi (P'/P) 
or Temp, 

F a a o r 

2810 WeW 

2820 WeW 

2830 WeW 

2840 Weld 

2850 Weld 

2860 Wetd 

2870 Weld 

2880 Wetd 

2890 Weld 

2900 Weld 

2910 WeW 

2920 Weld 

2930 WeW 

2940 Weld 

2950 Weid 

2960 Weld 

2970 Wetd 

2980 Weld 

2990 WeW 

3000 Weld 

3010 Wena 

3020 Weld 

3030 WeW 

3040 WeW 

3050 WeW 

3060 Weld 

3070 Weld 

10000046 Pipeline dean-out lop of pipe 

10000047 Pipeline dean-out lop of pipe 

3080 WeM 

3090 WeW 

3100 Weld 

3110 w e w 

3120 WeW 

3130 WeW 

3140 Wetd 

3150 WsW 

3160 Weld 

3170 Weld 

7.991.13 

8,000.69 

8.009.76 

8,019.35 

8.028.91 

8.039.35 

8.049.65 

8.058.57 

8.069.05 

8.079.54 

8.089.96 

6.099.15 

6,107.63 

8,116.95 

6,126,03 

8,135.55 

8.144.61 

8.153.94 

8,163.44 

6,172.93 

8,182.09 

8.192.47 

8.201.97 

8.211.02 

8,221.39 

6,230.66 

8,239.46 

8.243.15 

8,243.52 

8,248.06 

8,258.31 

8,268.45 

8.276.97 

8,286.45 

8,295.11 

8,304.56 

8.314.00 

8.321.29 

8.330.27 

5.934.7 

5,956.5 

5.977.4 

5,999.4 

6.021.2 

6,045.2 

6.068,7 

6.089,1 

6,113.2 

6,137.3 

6,161.3 

6,162.4 

6.201.8 

6.223.2 

6.244.1 

6.266.0 

6,286.9 

6,308.3 

6.330.1 

6.352.0 

6,373.1 

6,397.0 

6.418.8 

6.439.7 

6.463.7 

6,465.6 

6.505.5 

6,514.0 

8.514.9 

6.525.6 

6.549.4 

6.572.8 

6.592.5 

6.614.4 

6,634,5 

6,656.3 

6,678.3 

6,695.3 

6,716.2 

2810:0.0,21.8 

2820:0.0.20.9 

2830:0.0.22.0 

2840:0.0.21.9 

2850:0.0.23.9 

2860:0.0.23.6 

2070:0.0.20.4 

2880:0.0.24.0 

2890:0.0.24.2 

2900:0.0,24.0 

2910:0.0.21.1 

2920:0.0,19-4 

2930:0.0,21.4 

2940:0.0.20.9 

2950:0.0,21.9 

2960:0.0.20.8 

2970:0.0,21.4 

2980:0.0,21.8 

2990:0,0,21.9 

3000:0.0,21.1 

3010:0.0,23.9 

3020:0.0,21.8 

3030:0.0.20.9 

3040:0,0.24.0 

3050:0.0.21.9 

3060:0.0.19.9 

3070:0.0,20.1 

3070:8.3,11.6 

3070:9.2,10.9 

3080:0.0.23.8 

3090.-0.0,23.4 

3100:0.0.19.7 

3110:0.0.21.9 

3120:0.0.20.1 

3130:0.0.21.9 

3140:0.0.21.9 

3150:0.0.17.0 

3160:0.0.20.9 

3170:0.0.21.9 

19.717676 
19.717624 

19.717563 
19.717504 

19.717443 

19.717381 
19.717314 

19.717246 

19.717191 
19.717123 
19.717056 

19716989 

19.716929 

19716875 

19.716815 

19.716756 
19.716694 

19.716636 

19.716576 

19.716514 
19.716453 

19.718394 
19.716327 

19.716265 

19.716207 

19.716139 

19.716078 

19.716055 

19.716053 

19.716022 

19.715965. 

19.715899 

19.715633 

19.715776 

19,715716 

19,715660 

19.715598 

19.715537 

19.715489 

-155.064274 

-155.064274 

-155.054274 

-155.064274 

-155.064274 

-155.064274 

-155,064275 

-155.064275 

-155,064275 

-155,054275 

-155.064275 

-155.064275 

-155.064275 

-155.084275 

-155.064275 

-155.064275 

-155.064276 

-155.084276 

-155.064276 

-155.064276 

-155.064276 

-155.064276 

-155.064276 

-155.064276 

-155.064276 

-155.064276 

-155.064276 

-155.064276 

-155.064276 

-155.064277 

-155.064277 

-155.064277 

-155.064277 

-155.064277 

-155.064277 

-155.064277 

-155.064277 

-155.064277 

-155.064277 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

345 

345 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

12:00 
12:00 
1200 
12:00 
1200 
1200 
1200 
1200 
12:00 
12:00 
1200 
12:00 
1200 
12:00 
1200 
1200 
1200 
12:00 
12:00 
12:00 
12:00 
12.-00 
12-00 
12:00 
12:00 
12:00 
1200 
11:30 
11:30 
12:00 
1200 
1200 
12flQ 
12:00 
12:00 
12:00 
12:00 
1200 
12.-00 
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Pipeline Listing 
M o g p i e S y s t e m s I n c . 

IDU Descr ip t ion Time Dist (ft ) 

Joint it. 
U/S Weld Dist , 

D/S Widd Dist. Lati tude Longi tude 
Orient 

( d e g / c l o c k ) 

Length 
Depth or p i p e 

Width 
o r Yield 

max 
p re s s -
psi) or 
Safety 

(%) th ickness S t rength p a a o r 

%of 
established 
pst (P'/P) 
or Temp. 

Faaor 

3180 WeW 
3190 WeW 
3200 Wew 
3210 WeW 
3220 WeW 
3230 WeW 

3240 Weld 
3250 Weid 

3260 Weld 

3270 Weld 

3280 Weld 
3290 Weld 

3300 WeW 
3310 WeW 

10(X)OO46 PIpeKne clean-out top of pipe 
100D0049 Pipeline dean-out top orpipe 
11000003 WT CHANGE 

3320 WeW 

3330 Weld 
3340 WeW 

3350 Wetd 

3360 WeW 

3370 WeW 

3380 Weld 
3390 Weld 

3400 WeW 

10000050 Pipeline dean-out top of pipe 

10000051 Pipeline dean-out lop of pipe 

3410 Weld 

3420 WeW 

3430 WeW 

3440 Weld 

3450 WeW 

3460 WeW 

3470 WeW 

40000046 Melal Loss 

3480 WeW 

3490 WeW 

3500 WeW 

8.339.70 
8.349.13 
8.358.55 
8,368.88 
8,378.49 
8.387.91 
8,396.98 
8.407.18 
8.415.83 
8,423.02 
8,43238 
8.442.53 
8,452.87 
8.460.70 
8.465.45 
8,465.78 
8,470.01 
8.470.03 
8,472.24 
8,472.95 
8,485.50 
8.487.91 
8,505,91 
8.517.43 
8.535.48 
8,543,30 
8,549.74 
8.550.22 
8.561.39 
8,579.91 
8.598,70 
8.616.97 
8.634.61 
8.652.70 
8.670.47 
8.671.06 

.6.686.53 
8.706.59 
8.724.08 

6,738.1 
6.760.0 

6,781.9 
6.805.9 

6.828.3 

6,850,1 

6.871,2 

6,895.1 

6.915.3 

6.932.2 

6,954,1 

6.978.1 

7,002.0 

7,020.3 

7.031.4 
7.032.2 
7,042.0 
7,042.1 
7.047.2 

7.048.9 
7.077.9 

7.083.5 

7.125.0 
7,151.6 
7,193.4 

7,211.5 
7,226.3 

7.227.4 

7.253.2 

7.295.9 

7.339.2 

7,381.4 

7.422.6 

7,463.9 
7,505.1 
7,506.5 

7.547.0 

7.588.8 

7.629.3 

3180:0.0.21.9 
3190:0.0.21.9 
3200:0.0.24.0 
3210:0.0,22.3 
3220:0.0.21.9 
3230:0.0.21.1 

3240:0.0.23.9 
3250:0.0,20.2 
3260:0.0,16.9 
3270:0.0,21.9 
3280:0.0,24.0 
3290:0.0,23.9 
3300:0.0.18.3 
3310:0.0,21.7 
3310.10.8.10.9 
3310:11.6.10.1 
3310:21.7.0.0 
3320:0.0.5.1 
3330:0.0,1.7 

3340:0.0,29.0 

33500.0.5.6 

3360:0.0.41.5 
3370.-0.0.26.6 

3380:0.0.41.8 
3390:00,18.1 
3400:0.0,41.7 
3400:14.6.27.1 
3400:15.7.26.0 
3410:0.0,427 

3420:0.0,43.3 
3430:0.0,422 
3440:0.0.41.2 
3450:0.0.41.4 

3460:0.0.41.2 
3470:0.0,41.6 
3470:1.3,40.5 

3480:0.0.41.9 
3490:0.0.40.5 

3500:0.0.40.0 

19.715430 
19.715368 
19.715307 

19.715245 
19.715176 

19.715115 
19.715054 
19.714995 
19.714926 
19.714871 
19.714823 
19.714762 
19.714665 
19.714628 
19.714598 
19-714598 
19714568 
19.714576 
19.714515 
19.714499 
19.714493 
19.714412 

19.714395 
19.714280 
19.714206 
19,714090 

19.714050 
19.714047 
19.714039 
19.713923 
19-713805 
19.713684 
19.713567 

19.713453 
19-713338 
19.713334 

19.713224 
10.713107 

19.712991 

-155.064277 
-155.064278 
-155,064278 
•155.064278 
-155.064278 
-155.064278 
-155.064278 
-155.064278 
-155.064278 
-155.064278 
-155.064278 
-155.064278 
-155.064279 
-155.064279 
-155.064279 
-155.064279 
-155.064279 
-155.064279 
-155.064279 
-155.064279 
-155.064279 
-155,064279 
-155.064279 
-155.064279 
-155.064279 
-155.064280 
-155.064280 
-155.064280 
-155.064280 
-155.064280 
-155.084280 
-155.084280 
-m.064280 
-155.064280 
-155.064281 
-155.064281 
•155.064^1 
-155.064281 
-155.064281 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

353 
353 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

353 
353 

0 
0 
0 
0 
0 
0 
0 

45 
Q 
0 
0 

12.00 
12.00 
12:00 
12:00 
12.-00 
12:00 
12:00 
12:00 
12.00 
12.00 
1200 
12:00 
12:00 
1200 
11:45 
11:45 
12:00 
12.00 
12:00 
12:00 
12:00 
12.-00 
12:00 
12.-00 
12-00 
12:00 
11:45 
11:45 
12-00 
12«> 
1200 
12-00 
1200 
1200 
12-00 
1:30 

12.00 
1200 
12:00 

0.322 35.040 0.80 

12% 0.59 2.09 2.093 100% 
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Pipeline Listing 
M a g p i e sys tems i n c . 

IDt f Description 

3510 WeW 

3520 WeW 
3530 WeW 

3540 Weld 

3550 WeW 
3560 WeW 

12000007 Weld anomaly-Lack of melal from 8:00 to 1:00 
3570 Weld 
3580 Weld 
3590 WeW 

40000047 Metal Loss 
3600 WBW 

3610 Weld 

3620 Weld 

3630 Weld 

3640 WeW 

3650 WeW 

10000052 Bend left 

3660 WeW 

12000008 Sensor M l & 42 damaged on section of heavy 
wall - both fall 8073.75 Ihnjugh end of mn 

3670 WeW 
10000053 Pipeline dean-out top of pipe 

3680 Weld 
10000054 Pipeline dean-out top of pipe 
10000055 AGM 02, Soulheast Comer of Kanoelehua Ave. 

and Kekuanaoa SL - ReW 320 

3690 Weld 
3700 WeW 

3710 WeW 
3720 WeW 

3730 Wetd 

3740 WeW 
3750 WeW 

3760 WeW 

3770 WeW 

3760 WeW 

. 3790 Wetd 

3800 Weld 

3810 Weld 

Time 

8.741.34 

8.759.60 
8.777.37 
8.795.26 

8.812.56 
8,829.93 

8,834.48 
8,834.46 
8.842,39 
8,847.18 
6.852.93 
8.852.98 

8.861.93 
8.864,97 

8.877.13 

8.895.13 
8.904.76 

8.904,92 

8.905.08 

8,905.11 

8,910.42 
8.917.58 

8.917.93 
8.918.29 
8.918.30 

8,926.60 
8,943.76 

8.961,21 
8.978.50 

8,996.70 
9.014.68 

9.033.22 

9.051.48 

9,069.29 

9.087.30 

9.105.32 

9.122.64 

9,140.25 

Hawai i Electric - 8 " Chevron Terminal to 

Dist (ft) 

7,669.4 

7,711.7 

7.752,8 
7.794.2 

7,834.3 
7.874.6 

7,885.2 
7,685.2 
7.903.7 
7.914.9 
7.928.2 
7.928.3 
7.949.2 

7.958.3 
7.984.6 

8.026.3 

8,048.5 
8,048.8 

8,049.2 
8.049.3 

8.061.6 
8.076.3 
8,079.1 
8.079.9 
8.080.0 

8,099.3 
8,139.0 
8,179.4 
8.219.4 

8.261.6 

8.303.3 

8.346.2 
8.386.4 

8,429.7 

8,471.6 

6,513.5 

8.553.8 

8.594.2 

HI I I Plant 

Joint If, 
U/S Weld Dist.. 

D/S Weld Dist. 

3510:0.0.42.3 
3520:0.0,41,1 
3530:0.0,41.4 

3540:0.0,40.1 
3550:0.0,40.3 
3560:0.0,10.6 
3560:10.5.0.0 
3570:0.0,18.5 
3580:0.0,11.2 
3590:0.0,13.4 
3590:13.3,0.2 
3600:0.0,20.9 
3610:0.0,7.1 

3620:0.0,28.3 
3630:0.0,41.7 

3640:0.0,22.2 
3650:0.0,0.7 

3650:0.0.0.6 
3660:0.0.12.4 

3660:0.1,12.3 

3670K).0,17.S 
3670:16.5,1.0 
3680:0.0,20.2 
3680:0.5,19.6 
3680:0.8.19.4 

3690:0.0.39.7 
3700:0.0.40.4 

3710:0.0.40.1 

3720:0.0,42.1 
3730:0,0,41.7 

3740:0.0,42.9 

3750:0.0.42.2 
3760:0.0,41.3 

3770:0.0,41.8 

3780.-0.0,41.9 

3790:0.0.40.1 

3«)0:0.0,40.6 

3810:0.0.41.1 

Latinide 

19.712879 
19.712767 

19.712650 
19.712536 
19.712421 
19.712309 
19.712281 
19.712197 
19.712167 
19.712115 
19.712078 
19.712083 
19.712044 

19.711986 
19.711965 

19.711886 
19.711770 

19.711770 

19.711708 
19.711707 

19.711704 
19.711859 
19.711669 
19.711667 

19.711617 

19.711534 
19-711545 
19.711453 
19.711360 
19.711267 

19.711170 
19.711074 

19.710976 

19.710879 

19.710784 

19.710686 

19.710591 

19.710498 

Ung i tude 

-155.064281 

-155.064282 
-155.064282 

-155.064282 
-155.064282 
-155.064282 
-155.064282 
-155.064282 
-155.064282 
-155.064283 
-155.064283 
-155.064283 

-155.064283 
-155.064283 
-155-064283 

-155.064283 
-155.064283 
-155.064283 

-155.064283 
-155.064283 

-155.064283 
-155.064283 

-155.064283 
-155.064283 
-155.064283 

-155.064303 
-155.064203 
-155.064099 
-155.063993 
-155.063889 

-155.063780 

-155.063671 
-155.063561 

-155.063451 

-155.063344 

-155.063236 

-155.063127 

-155.063022 

Orient 
(deg/ 

0 

0 

0 
0 
0 
0 

0 
0 
0 
0 

248 
0 
0 

0 
0 
0 

0 
127 

0 

0 

0 
345 

0 
353 
324 

0 
0 
0 
0 
0 

0 

0 
0 

0 

0 

0 

0 

0 

clock) 

12:00 
1200 
1200 

1200 
12:00 
12:00 

12:00 
12:00 
1200 
1200 
8:15 

12:00 
12:00 
1200 
12OT 

12:00 
12«) 

4:00 
12:00 

12:00 

12-00 
11:30 
1200 
11:45 

10:45 

12«) 
12OT 

12:00 
12«) 

12:00 

12:00 
12:ra 

12.-00 

12:00 

1200 
12:00 

12«) 

1200 

Criteria Modified ASME B31G 

P'o - je 
max 9f"/ 

press - established 
psi) or psi (P'/P) 

Depth orpipe or Yield Safety or Temp. 
(%) thickness Strength Factor Faaor 

Length Width 

26% 1.06 3.66 2.093 100% 

> 
O 
tfl 
00 

O 
•fl 
Ov 

o o n 

z 
p 
o 
t^n 
O 
t>l 
Ln 

n 
> 

Ln 
L»J 
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Pipeline Listing 
Magpie Systems Inc. 

IDtf Description 

3820 Wetd 
3830 WeW 
3640 Wetd 
3650 Weld 
3860 Weld 

10000056 Fitting on top o( pipe 
3870 Weld 
3880 Weld 

3690 Weld 

3900 WeW 

3910 Weld 

3920 WeW 

10000057 Pipeline dean-out top of pipe 

3930 Weld 

10000058 Bendrfghl 

3940 Weld 

10000059 Pipefine dean-out lop of pipe 

3950 Weld 

3960 WeW 

3970 Weid 

3980 WeW 

3990 WeW 

4000 WeW 

4010 WeW 

4020 Weld 

10000060 Bendlefl 

4030 WeW 

4040 Weld 

4050 WeW 

4060 WeW 

10000061 Patch 

4070 Wdd 

4080 Weld 

4090 WeW 

4100 WeW 

4110 Weld 

10000062 Bendup 

4120 Weld 

4130 WeW 

Time Dis t ( f t ) 

Joint tt, 
U/S Weld Dist. , 
D/S Weld D i s t 

9.158.01 

9.175.94 

9,193.70 

9,211.63 

9.230.15 

9.236.27 

9,236,36 

9.240.84 

9.248.43 

9.266.41 

9.281.92 

9.282.51 

9,264.60 

9.285.03 

9.285.22 

9.285.40 

9.285.79 

9,288.06 

9,268.65 

9,298.39 

9,316.61 

9.334.51 

9.353.36 

9,371.46 

9.389.06 

9.389.13 

9.389.23 

9,405.99 

9.423.20 

9,441.34 

9.447.16 

9.447.41 

9,454.83 

9.463.65 

9.473.12 

9.48205 

9.48223 

9,482.40 

9.483.90 

8.635.4 

8.676.9 

8,717.9 

8,759.4 

8,8022 

8.816.3 

8.816,5 

6.626.8 

8.844.5 

8.886.0 

8.921.7 

8.923.1 

8.927.9 

8.928.8 

8.929.2 

8.929.6 

8,930.5 

8,935.7 

8,937.1 

8,959.8 

9,001.7 

9.043.0 

9,066.4 

9,128.0 

9,168.4 

9,168.6 

9.168.8 

9.207.4 

9.247.1 

9.288.7 

9,302.2 

9.3028 

9,319.4 

9.340.3 

9.362.2 

9,383.0 

9.383.4 

9.383.7 

9.387.0 

3820:0.0.41.5 

3830:0.0.41.0 
3840:0.0,41.5 
3850:0.0.42.8 
3860:0.0.14.3 
3860:14.1,0.3 

3870:0.0,10.3 
3880:0.0.17.7 
3890:0.0.41.5 

3900:0.0.35.7 

3910:0.0.1.4 
3920:0.0.5.7 

3920:4.6.1.2 

3930:0.0.0.8 
3930:0.1.0.8 

3940:0.0.6.1 

3940:0,6,5.5 

3950:0.0.1.4 

3960:0,0.22.7 

3970:0.0.41.9 

3980:0.0.41.3 

3990:0.0.43.4 

4000:0.0.41.7 

4010:0.0.40.4 

4020:0.0.0.4 

4020:0.0.0.4 

4030.-0.0.38.6 

4040:0.0,39.7 

4050:0.0,41.6 

4060:0.0.14.1 

4060:13.0,1,1 

4070:0.0.16.7 

4080:0,0.20.9 

4090:0.0,21.9 

4100:0.0,20.7 

4110:0.0,0.6 

4110:0.0,0.7 

4120:0.0,3.2 

4130:0.0,0.6 

PU'~je 
max 

press -
psi) or 

Depth or p i p e or Yield Safety 
Lati tude Longitude ( d e g / c l o c k ) (%) th ickness S t rength f a a o r 

Orient 
Leng th Width 

% o f 
established 
psi (P'/P) 
or Temp. 

Factor 

19.710404 

19-710309 

19-710214 

19.710119 

19.710024 

19.709997 

19709926 

19.709881 

19.709844 

19.709794 

19.709698 

19.709613 

19.709605 

19.709593 

19.709530 

19-709565 

19.709564 

19.709529 

19.709510 

19.709505 

19.709444 

19.709333 

19-709223 

19.709108 

19.708998 

19-708998 

19.708891 

19.708888 

19.708766 

19.708681 

19.708647 

19.708570 

19.708532 

19.708487 

19.708431 

19.706373 

19.708373 

19.708317 

19.708314 

-155.062916 

-155.062809 

-155.062701 

-155.062594 

-155.062487 

-155.062457 

-155.062376 

-155.062326 

-155.062285 

-155.062227 

-155.062120 

-155.062024 

-155.062014 

-155.062001 

-155.061930 

-155.061969 

-155.061968 

-155.051930 

-155.061923 

-155.061922 

-155.061902 

-155.061865 

-155.061829 

-155.061792 

-155.061755 

-155.061755 

-155.061720 

-155.061720 

-155.081666 

-155.061651 

-155.061640 

-155.081615 

-155.061603 

-155.081588 

-155.061570 

-155.061560 

-155.061550 

-155.061532 

-155.061531 

0 

0 

0 

0 

0 

353 

0 

0 

0 

338 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

195 

0 

0 

1200 
12:00 
1200 
12:00 
12:00 

345 11:30 
0 12:00 

12:00 
12:00 
1200 
12.-00 
1200 
11:45 
1200 
12.-00 
1200 
11:15 
12:00 
1200 
1200 
12-00 
12-00 
12TO 
12:00 
1200 

0 12:00 
0 12:00 
0 12«) 
0 1200 
0 12-00 

353 11:45 
0 12:00 

1200 
1200 
1200 
1 2 ^ 

6:30 
1200 
12:00 

0.97 
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Pipeline Listing 
Magp ie systems i n c . 

IDtf Description 

10000063 Benddown 
4140 WeW 
4150 WeW 

4160 Weld 
10000064 Pipeline dean-out top of pipe 

10000065 Pipeline dean-oul top of pipe 
4170 WeW 

4180 WeW 

4190 Weld 
4200 WeU 

4210 WeW 

4220 WeW 

12000009 Internal mill anomaly @ 4:00. 9 feel long 

4230 Weld 

4240 WeW 

4250 WeW 
4260 WeW 

4270 WeW 
4280 WeW 
4290 WeW 

4300 Weld 
4310 WeW 

4320 WeM 

4330 WeW 

4340 Wdd 

4350 Wetd 
10000066 Pipeline dean-oul lop of pipe 
10000067 Pipeline dean-out top of pipe 

4360 WeW 

4370 WeW 

4380 WeW 

4390 Weld 
4400 Weld 

4410 Wetd 

4420 Wtid 

4430 Wefd 

4440 Weld 

4450 WGW 

13000016 Gain 

Time 

9.484.11 
9.484.29 

9.496.30 
9,514.78 

9.528.20 
9,526.78 
9.532.98 
9.550.83 
9.568.94 

9.586.63 
9.604.96 

9.623.42 
9,632.48 
9,641.24 

9.658.91 
9,676.75 
9.694.94 
9,713.18 
9,731.37 
9,750.01 
9,768.47 

9.788.62 
9.804.22 

9.822.58 

9.840.33 

9.856.33 
9.672.27 
9.672.86 

9.876.57 

9.895.52 

9.913.88 
9.932.44 

9.950.64 

9.9^.01 

9.987.38 
10.003.85 

10,020.24 

10,038,96 

10.053.01 

Dist (ft) 
9,387.4 

9,387.8 
9.416.2 
9.458.4 

9.489.1 
9,490.4 

9.500.0 
9,540.9 
9,582.4 

9.622.8 
9.664.7 

9.706.9 
9.727.6 
9,747.7 

9.788.1 

9,828.9 
9.870.3 
9.911.9 
9.953.4 

9.995.6 
10,037.9 
10,079.1 
10.119.2 

10.161.1 
10,201.4 

10.242.4 

10,274.0 

10,275-4 

10.283.7 
10.326.5 

10.368.3 

10.410.2 
10,451.6 
10.493.3 
10.534.9 

10.572.3 

10,609.5 

10,652.1 

10,^3.8 

Joint tt, 
U/S Weld Dist, 
D/S Weid Dist 

4130:0.0.0.8 
4140:0.0.28.4 

4150:0.0.42.2 
4160:0,0.41.7 

4160:30.5,11.1 
4160:31,8,9.8 

4170:0.0.40.9 
4180:0.0,41.5 
4190:0.0.40.5 

4200:0.0.41.9 
4210:0.0.42-2 
4220:0.0,40.7 

4220:20.7,20.1 
4230:0.0,40.4 

4240:0.0.40-8 
4250:0.0,41.4 

4260:0.0,41.6 
4270:0.0,41.4 

4280:0.0,424 
4290:0.0.421 
4300:0.0.41.3 

4310:0.0.40,1 
4320:0.0.41.8 

4330:0.0.40.3 
4340:0,0,41.0 
4350:0.0.41.4 

4350:31.4,9.9 

4350:32.8,8.6 
4360:0.0.428 
4370:0.0,41.8 
4380:0.0.41-9 

4390:0.0.41.3 
4400:0.0.41-7 

4410:0.0.41.6 
4420:0.0,37.4 

4430:0.0.37.2 

4440:0.0,426 

4450:0.0.38.4 

4450:31.7.6.7 

Latitude 

19.708314 
19.708304 

19.708301 

19.708225 
19.708145 
19.708142 

19.708113 
19.708003 
19.707894 
19.707784 
19.707677 

19.707566 
19.707512 
19.707454 

19.707346 

19.707239 
19.707131 
19.707021 
19.706911 
19.706801 
19.706668 
19.706577 

19.706467 

19.706361 
19.706250 
19.706143 

19.706061 

19.706057 
19.706034 
19.705925 
19.705811 

19.705700 
19.705589 
19.705480 
19.705369 

19.705259 

19.705160 

19.705061 

19.704978 

Ungitude 

-155.061531 
-155.061528 
-155.061527 

-155.061502 
•155.061478 
-155.061475 
-155.061465 
-155.061429 
M 55.061393 
-155.061357 
-155.061322 

-155.061288 
-155.061268 
-155.061249 
-155.081214 

-155.061178 
-155.061143 
-155.061107 
-155.061071 
-155.061035 

-155.060998 
-155.060961 
-155.060925 
-155.060890 

-155.060854 
-155.060819 
-155.060792 

-155.060791 
-155.060763 
-155.060747 
-155.060710 

-1M.060674 
-155.060637 

-155.060601 
-155.080565 
-155.060529 

•155.060496 

-155.060464 
-155.060437 

Orient 
(deg/c lock) 

188 
0 
0 
0 

345 
338 

0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

345 

345 
0 
0 

0 

0 
0 

0 
0 

0 

0 
0 

71 

6:15 
12.-00 
12:00 
12:00 
11:30 
11:15 
12:00 
12:00 
12:00 
12:00 

12:00 
1200 
12:00 
1200 

1200 
12:00 
1200 
12:00 
1200 
12:00 
12:00 
12:00 
12:00 

12:00 
12:00 

12W) 
11:30 

11:30 
12:00 
12.-00 

12«) 

1200 
1200 

1200 
12-00 

1200 

12:00 

^2:00 
215 

P ' t*- je 
max 

press ' 
Length Width ^ . ^ ^ ^ 

Depth orpipe or Yield Safety 
(%) thickness Strength Faaor 

%of 
established 
psi (P'/P) 
or Temp-

Faaor 

T3 > a n 

tfl > 
Ln Cl 
O ffi si 
"fl w 
2 ^ 

o > 
tfl Ln 
""B UJ 

z n o 

O 

Ln 
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Pipeline Listing 
Magpie Systems Inc. 

IDU Description 

4460 WeW 
4470 WeW 
4480 WeW 

10000068 Pipeline dean-out top Of pipe 
4490 WeW 

10000069 Send right 

4500 WeW 
10000070 Pipeline dean-<?ut top Of pipe 

4510 Weld 

4520 Weld 
10000071 Tee oo (op of pipe 

4530 WeW 

10000072 Bend left-up 
4540 WeW 

4550 Weld 
10000073 Benddown 

4560 Wetd 

4570 Wetd 
10000074 Tee at 90 deg. 

4580 WeW 

10000075 Tee al 270 deg. 

4590 Wetd 

10000076 Pipe Support 

10000077 Pipe Support 

4600 WeW 

10000078 Range 
10000079 Valve (Receiver). Hitl Plant 

10000080 Flange 
4610 WeW 

10000081 Pipe Support 
12O0OO1O End Run Tickle 

Time Dist (ft ) 

Joint U, 
U/S Weld Dist., 
D/S Weld Dist. 

max 

Length Width ; ; ^ ; , 
Orient Depth orpipe or Yield Safety 

Latitade Ungitude (deg/dock) (%} thickness Strength Faaor 

%of 
established 
psi (P'/P) 
or Temp. 

F a a o r 

10,055.94 
10,071.13 
10.071.74 
10,073.32 
10,073.51 
10,073.95 
10.074.35 
10.074.54 
10,09259 
10,104,16 
10.104.42 
10.104.68 
10,105.40 
10.106.08 
10.107.11 
10.107.30 
10.107.48 
10.107.67 
10.107.94 
10,108.18 
10.108.58 
10.109,01 
10,110.43 
10.110.61 
10,110.75 
10,110.93 
10.111.31 
10,111.70 
10,111.87 
10.11265 
17.778.01 

10,690.5 
10.724.9 
10.726.3 
10.729.8 
10,730.2 
10.730.9 
10,731.7 
10.7321 
10.773.6 
10,799.7 
10,800.3 
10,800.9 
10.8025 
10.804.0 
10.806.3 
10.806.8 
10.807.2 
10,807.7 
10.808.4 
10.809.0 
10,809.9 
10,810.8 
10,814.2 
10,814.5 
10,814.8 
10.815.2 
10.016.1 
10,816.9 
10,817.3 
10,819.4 
11.512.3 

4460:0.0,34.4 
4470:0.0,1.4 

4480:0.0.3.9 

4480:3.3.0.6 

4490:0.0.1.5 

4490:0.1.1.4 

4500:0.0.41.9 

4500:0.2.41.7 

4510:0.0.26.1 

4520:0,0.1,2 

4520:0.3.0.8 

4530:0.0.3.1 

4530:0.5,2.6 

4540:0.0,2.3 

4550:0,0.0.9 

4550:0.0.0.8 

4560:0.0,0.4 

4570:0,0,1.3 

4570:0,2,1.1 
4580:0.0,1.9 

4580-.0.5.1.4 

4590:0.0.4.0 

4590:3-20.8 

4590:36,0.4 

46«):0.0.25 

4600:0.4.2.1 

4600:1.3.1.2 

4600:2.1.0.4 
4610:0.0.-10817.3 
4610:1.7.-10819,0 
4610:695.0,-11512. 

19.704948 

19.704846 

19.704755 

19.704746 

19.704750 

19.704749 

19.704738 

19.704738 

19.704733 

19,704622 

19.704621 

19.704552 

19.704551 

19.704548 

19.704538 

19.704538 

19.704531 

19.704527 

19.704527 

19.704525 

19.704524 

19.704520 

19.704512 

19.704511 

19.704514 

19.704513 

19.704500 

19.704502 

1881.71846-

0.000000 

0.000000 

-155.060427 

-155.060394 

-155.060364 

-155.060361 

-155.060362 

-155.060362 

-155.060358 

-155.060358 

-155.060356 

-155.060320 

-155.060320 

-155.060297 

-155.060297 

-155.050296 

-155.060293 

-155.060293 

-155.060290 

-155.060289 

-155.060289 

-155.060288 

-155.060268 

-155.060287 

-155.060264 

-155.060284 

-155.060285 

-155.060284 

-155.060280 

-155.060280 

-180.000000 

0.000000 

0.000000 

0 

0 

0 

345 

0 

0 

0 

353 

0 

0 

353 

0 

0 

0 

0 

0 

0 

0 

82 

0 

263 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1200 
1200 
12:00 
11:30 
1200 
1200 
1200 
11.-45 
1200 
1200 
11:45 
1200 
1200 
12:00 
1200 
1200 
1200 
1200 
230 

1200 
6.45 

12:00 
1200 
1200 
12:00 
12:00 
12:00 
1200 
1200 
12:00 
12:00 
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Pipeline Listing 
Magpie Systems Inc. 

IDtt Description Time 

Joint if, 
U/S Weld Dist.. 

Dist. (ft ) D/S Weld Dist 
Orient 

Utitade Ungitude (deg/dock) 

P ' ( . ^ ^ 
max %of 

press - established 
length Width ^^^ ^^ psi (P'/P) 

Depth orpipe or Held Safety or Temp. 
(%) thickness Strength faaor Faaor 

Pipeline Listing Summary 

Type 

GAINS 

GROUPED PITS 

LOCATIONS 

MISC 

WT CHANGES 

WELDS 

Namber 

17 

48 

62 

11 

4 

451 

Hawaii Electric - 8" Chevron Terminal to I W Plant 
Criteria Modified ASME B31G 
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Glossary Page l 

AGM 
(Aboveground 

Marker) 

ABOVE-GROUND 
REFERENCE 

POINTS 

ACCELERO
METERS 

ANCHOR, 
WEIGHT OR 

HANGAR 

ANOMALY 

ASMEB31G, 
MODIFIED ASME 

831G, or 
DNV RP-F101 

BEND (RADIUS) 

BURST 
PRESSURE 

CASING 
ANOMALY 

CLAMP 

CORROSION 
(External) 

CORROSION 
(Intemai) 

DATA ANALYSIS 

DNV RP-F101 

DEFECT 

A portable device placed at an abovegrotind reference point thai both delects and records die passage of an in-line inspection tool. AGMs are typically reported 
using a marker number followed by the aboveground reference point description ofthe locaiioo of device (box) placement. 

The aboveground reFerence point is a permanent reference on or above the pipeline, which can be used lo locate features in the pipeline. Refirrencc points can be 
valves, fences, test stations, marker posts, or other permanent features. 

Part ofthe INS package ofthe in-line inspection tool. Each Magpie tool contains 3 axis-aligned accelcrometen measuring orientation and shock. 

Non-welded fiill encirelcmcnt pipeline features typically evenly spaced across water crossings. These are usually not detrimental unless associated mclnl loss is 
detected. 

Any kind of imperfection or defcci that may be present in the wall of the pipe. 

Commonly used analysis criterion for metal loss anomalies in a pipeline. Magpie software may use ASME B31G, MODIFIED ASME B31G. or DNV RP-Fl 01 
to calculate the safe maximum allowable opemting pressure at an area of metal loss. These fonnulas utilize only length and depth - they do not mice into 
consideration the width ofthe anomaly. The MODIFIED ASME B31G more closely approximates the values obtained via the RSTRENG calculations, which is 
less conservative than the standard ASME B310 calculation. See also DNVRP-FIOI. 

The radius ofthe bend in the pipe as related to the pipe diameter (D). Example: A 3-D bend would have a radius ofS times the diameter ofthe pipe measured to 
the centerline ofthe pipe. 

The pressure al which the nominal hoop stress in the wall of a pipe equals the specified minimum vJcld stress ofthe pipe grade. It is calculated tiy 2st/D where s • 
SMYS. I = nominal wall thickness, D = nominal outside diameter of pipe. 

When Ihe casing is not welded, or when a gap occurs in the weld, this signature is detected by the tool, and identified with a miscellaneous remarlc 

Non-welded full encirclement pipeline feaiure not located at a bridge or water crossing. 

Metal loss due to electrochemical, galvanic, microbiologicat, or other attack on file pipe due to environmental coivlitioiis Eurrounding die pipe. 

Metal logs due to chemical or other attack on the steel from liquids on the inside ofthe pipe. Electrochemical attack can also occur in local cells, but this is less 
frequent. 

The process throu^ which indications are evaluated to classify, characterize and size them as non-relevant conditions, pipelme components, anomalies, 
impdrfeclions. or defects. 

An analysis procedure lhal diffcn fmm the commonly used ASME B3 IG criterion. Developed by the Norwegian company Del Norske Veritas, this method is 
employed for European and Asian pipelines. The DNV algorithm is generally considered to be more conservative Ihan ASMEB31G. 

An nnomalv for which an analysis, such as ASME 831G. vrould indicate that the pipe is approaching failure as the nominal hoop stress approaches the soecificd 
minimuni vield stress fSMYS). 
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Glossary Pase2 

DEFORMATION 
PIG 

DENTS 

ECCENTRIC 
CASINGS 

ERW (Electric-
Resistance Weld 

GPS (Global 
Positioning 

Satellite) 

GYROSCOPES 
(Gyros) 

GROUP 

HALF-SOLE 

HALL SENSORS 

HCA (High 
Consequence 

Area 

INCLUSION 

INDICATION 

INS (Inertlal-
Navlgation 

System) 

INTERACTION 
RULES 

A pig designed to record conditions such as dents, \vrinWes. ovality, bend radius and angle by making measurements ofthe inside surface ofthe pipeline. 

Dents are depressions in the pipeline that under limited conditions may be detected by the inline inspection tool. In the data, dents cannot be differentiated from 
other known types ofnnomalies. and are therefore called out as "possible dents" (once all other features have been ruled out). 

Magpie toots detect when a casing is not centered on the pipeline. These casings are referred to as being eccentric. The closer the casing is to the pipeline, Ihe 
stronger Ihe signal seen by the inspection tool. The tool will not detect if the casing is shorted to the pipe wall. The tool might see evidence of a short, such as 

Describes » prtKess used lo form steel from a sheet into tubular form (pipe). Welds arc formed by resistance heating of tvra edges of a metal sheet and then 
forcing them together to create a solid-state weld. 

Using GPS equipment, the coordinates of valves, AGMs. and other locations can be recorded and when coupled with the on-board UJg system in the tool, the 
route ofthe pipeline can be ploned on a map. 

Electronic sensors used to measure change in direction of in-line Inspection tool during inspection process. Reported as pitch end yaw in PIGTRAP"*. 

A group is several pjls that are grouped loeether using specific imeraciion rales. Ifa ajj is a mountam peak, then a puup is a mountain range. The reason for 
groups is so *al Ihe overall extent ofthe metal loss area can be evaluated. Mosl formulas for calculating ihe strength ofthe pipe wall around melal loaa look at the 
overall length of metal loss, and the interaction between pjt;. 

A device used to repair a pipeline by welding a small section over half the circumference ofthe pipe over the defect, literally half of a slteve. 

A sensor that directly measures the remaining magnetic field strength not absorbed by the pipe. 

A criterion for pipelines designed by the Code of Federal Regulations which define what program and practices operators must use to manage pipeline integrity if 
ihe pipeline is located near a commercially navigable waterway, a high population area, or an unusually sensitive area. 

An anomaly in the cross section ofthe pipeline caused by manufacturing processes. Inclusions may be derrimental if they protrude throu^ the pipe wall. Refer 
lo mill nnomalY-

Any measured signal or response from an inspection of a pipe diRisrent than the normal basclmc signal. 

Refera to a system ofaccelcromefcis and gyrpscopcs to track the movement and orientation ofthe inspection tool dirough bends, turns, etc. 

Specifications that establish spacing criteria between anomalies or defects (oitsV If Ihe indications or defects are proximate to one another within Ihe criteria, the 
pnomalv (H dcfWl'»treated os a single larger unit or HHUB for engineering analysis puiposes. 

Jim i T l I I H t - • H t . 
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Glossary Pages 

LAUNCHER 

LOCATION 

LATITUDE & 
LONGITUDE 

MAGPIE 

M A O P (Maximum 

Al lowable 
Operat ing 
Pressure) 

MILL ANOMALY 

MOP (Maximum 
Operating 
Pressure) 

METAL LOSS 

MFL (Magnetic 
Flux Leakage) 

ODOMETER 

ORIENTATION 

OVALITY 

p' (Calculated 
safe max imum 

operat ing 
pressure) 

Refers to the beginning ofthe inspection; an ovcrsiie section of pipe etiuipped with sealing door through which the inspection tool is loaded into the pipeline. 

A location is a feature in the pipeline that can be used to correlate the inspection tool data to aboveground referencq. Common location features include valves, 
fittings, flanges, lees, casings, repairs and AGMs. For example, a mdal loss area could be referenced as being 200 feet downstream from a valve. Not all 
locations can be easily found from aboveground. 

Latitude is the angular distance north or soudi from die earth's equator measured through 90 degrees. Longitude is the arc or portion ofthe earth's equator 
intersected between the meridian of a given place and the prime meridian and is expressed either in degrees or in time. 
Latitude and longitude are reported as GPg coordinates. Predicted GPS for features are provided in tlie Pipeline Listing section. 

A bird related to the Jay and Crow. The Magpie is fbund in western North America and Eurasia. Also, the highest value internal inspection fool on the markctl 

(or Design Pressure) The maximum intemai pressure pcrmined in the operation of a pipeline as defined by the Code of Federal Regulations. 

The process of manufacturing pipe can often leave indications in the pipe wall. Typically these anomnlits are not detrimental, and ore identified for the benefit of 
the client. 

The esteblished maximum intemai pressure expected during the operation of n pipeline, which cannot normally exceed the maximum ntlownble onemttng orctsiirc 
fMAOPl. 

Any quantified reduction of metal in the pipe. Magpie reports the length, width ond depth of detected metal loss using either ASMEB31(;f or Modified B? IG 
criteria, the defect length and depth are used to produce the fP'l calculated safe maximum allowable opcnitintt pressure. 

An inspection technique in which a magnetic field is applied to a pipe section and measurements are taken ofthe magnetic flux density at the pipe surface. 
Changes in measured flux density indicate the presence of a possible dcfcCT. 

Wheels on in-line mspeclion tool, which rotate along the pipe to measure the distance the tool has traveled. 

The locatton ofthe reference around the circumference of the pipe, as viewed in the direction of flow (downstream). The value is represented in degrees 0-360" 
rotating clockwise around pipe. (0° = top of pipe, 90° = 3:00) 

A condition in which a circular pipe forms into an ellipse, usually as the result of external forces. 

Calculated pressure rating for Ihe pipe. Per ASMEB31G. it is the greater of either the established ^10 p. or 2stFT/D, where S = SMYS. F = appropriate dgsjgn 
factor ftom /\?MEB31G. T = Temnenmira derating factor. D = nominal outside diamrter of pipe, ond t = nominal wall thickness. See ASMEB3IG. 

In application, this variable is identical perPNV RP-FIOI. however it is calculated using difficrcnl formulas and fiictors. 

Calculated saffc maximum operating pressure for the pipeline segment as calculated based on infimnation provided by the Customer. Mogpie software uses ASME 
g3)g MODIFIED ASME 83IG. or DNV RP-Fl Ql to calculale the calculated safe maximum allowable operating pressure (P') ofthe pipeline nt o metal \aia 
area. Tlie calculation also takes into consideration a femperature fitctor. for use when the line is at elevated lemperehire, and a safetv fiictor. Tlie default values 
used in calculations ire a temneniliire factor of I, and a aafcty faclor of 72%. 

For Canadian Customers the Software uses Z662-99 to calculate if a metal loss area is pressure reducing. This formula only uses length ond depth. It docs not lake 
hito consideration die width of die anonwly. Z662-99 does not provide a method to calculate the actual MAQP of an flnODHlX. so pressure fields in the database 
are set to 0, . 
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Glossary Page 4 

P'/P 

PATCH 

PIG 

PIGTRAP™ 

PIPE SUPPORT 

PIT 

RSTRENG 

RECEIVER 

SAFETY FACTOR 

SEAMLESS 

SLEEVE 

SPACER 

SMYS (Specified 
Minimum Yield 

Strength) 

TEMPERATURE 
FACTOR 

TRACKING 

TRAP 

WELD ANOMALY 

Percent of maximum established pressure, this is calculated by dividing the calculated pife prewure ofthe defect fP'l by the cuirent estnbli.shed mâ îmurn 
operating pressure ofthe pipeline (£). For Magpie reporting. £ is either established MQP provided by the customer or die calculated pressure rating for the pipe 
(C). Percentages tess than 100% are considered pressure-reducing. 

A device used to repair a pipeline by welding a small section of pipe on top ofthe defiKit 

A generic term signifying any independent, self-contained device, tool or vehicle that moves dirough the mterior ofthe pipeline for purposes of inspecting, 
batching, dimensioning, or cleaning. 

Pipeline Impection Graphical Test Reporting and Analysis Program (PIGTRAP). Proprietary software developed by Magpie Systems Inc. for viewing data 
collecled by the inspection tool. 

Any device used to suiqwft an aboveground pipeline. 

Localized concentrated-cell corrosion on the external or internal surfaces that results fh>m generatton of a potential (voltage) difference set up by variations in 
oxygen concentrations within and outside the pit. The oxygen-starved pit acts as anode and the pipe sur^ce acts as the cathode. If several pits are in close 
proximity to each other, they may be grouped together using interaction rules as one group. 

A compuiCT program design«J to calcwlale ihe fiplytilaled safe miixinwm oi>eniting pressure fP'> of corroded pipe. RSTRENG results are approximated when 
^<odified 83IG criteria is used. 

Refers to the endmg ofthe inspection; an oversize section of pipe equipped with scaling door Oiroogh which the mspection tool is retrieved from the pipeline. 

(or Design Factor) Typically 0.72 per ASME B310. In sclimg flie safety factor, due consideration has been given to and allowances made for the manufacturing 
tolerance and maximum allowable depth of imperfections provided for in Ihc specifications. 

PNV RP-Fl 01 uses a slightly different Total Usage Factor, which is entered as the Safety Factor in PIGTRAP. The typical 0.72 factor becomes 0.648 when 
applying the DNV modeling factor of 0.9. 

Pipe that is manufiicturcd by means of extrusion. This process typically creates significantly more variation in pipe wall thidoiess dian ERW pipe. 

A device used to repair a pipeline by welding a small section of pipe over the ftill circumference ofthe pipe over the top of die defect. 

A device used lo maintain space between a casing and a pipeline. 

A required strength level that measured yield stress of a pipe mflleriol must exceed, which is reported os pipe grade. The measured yield stress is the tensile stress 
required to prxxluce a total elongation of 0.5 percent of a gage length as detetmined by an cxtensometer during a tensile test. 

Typically 1.0 unless the metal temperature is expected to exceed a nonnal temperature range of-20*F (-30"C) to 250"F ( 1 2 0 ^ . 

The process used to monitor the progress ofthe inspection tool through the pipeline. AGM boxes are placed at flbovegrounil mnriccr reference locntions to record 
Ihc passage ofthe inspection tool. 

Pipeline fiicili^ fbr launching and receiving tools and pigs. 

Any area or Tone in a weld thai locks complete melting and Bision of a portion ofthe weld which coold have occurred during the welding process or caused by 

corrosion. 
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Appendix A - Database Details 

1. TVie GiapVis. D\9 SVieeis. and Tables used "m ihis report were generated 
and printed through Microsoft Access. The database format used by 
h/lagpie Systems Inc. for the inspection tool data is an Access format 
database. TTiis allows the end user greater fle)dbllily In creating a 
special or custom Graph or Table. 

2. The end user has complete access to the inspection database. The 
database file, which has an extension of *.rndb (Microsoft Data Base) Is 
stored tn the same directory as the tool data. Using Access you can 
customize any of the Graphs or Tables, or alternatively, Ihe data can be 
exported to a spreadsheet If preferred. 

3. The PIgTrap™ sofhvare. Inchided with this report, provides the user 

^ij\\h ar» eas j "wav ^ •<\«w ttw (late ccil\MAftd bv \*w WlagirAe fevt^ 

irispectton too l and can also be helpful when trying to locate certain 

sections of pipe. This software requires Windows 95 or later, or NT 4.0 

aS an operating system. II can be run off a CD/DVD or Installed onto a 

hard drive. Please refer to Appendix B for Installation Instnjctlons. 

4. (vlagpie inspection tools use the magnetic flux leakage (MFL) technique 

tc) detect melal loss areas of the pipe. Tfiis is the most wAiely used 

I td detect melal loss In pipelines. This technique 

\\l\]Bi dASB. W\k i la ims m a pipeline, or oUier feahjres or anomalies 

tfiat run parallel with Ihe magnetic field, such as longitudinal seams In 

E R W pipe. More infonnation about MFL tools Is available from the Gas 

Research Institute on the Internet at www.orl.orq. 

The acc:uracy of the depth calculations Is generally around * f -15%. 

85% of the Ume. The MFL technique is an indirect measurement of 

rrielal loss, and as such there are some Inherent Inaccuracies when 

trying to quantify Ihe magnetic signals. Please keep this In mind when 

evaluating this data. 

B. Database Numbering System: All entries in the database have a 
unique number assigned to It. Tfie following table SIHWS the number 
range of each category of database records. 

WeWs 110 to 9.999.999 

Locations 10,000,000 to 10.999,999 

Pipe 11.000,000 lo 11.999.999 
Misc 12,000,000 to 12.999.999 

Gains 13.000,000 to 13.999.999 
Pits 20.000.000 to 39,999,999 
Group ofpits 40,000.000 to 59.000,000 

All records are numbered sequentially from Uie beginning of the 

?^pe5s^ftsc?Sto!^to^heBTldtrf1!rre]pAp^lVnas%c^Vo^l. We^dsare 

Incremented by 10 from line weld to the nexL Forexample: the first 

weld In the pipeline section would be 110. the second weld woukJ be 

120, and the third weld would be 130, etc. 

An other reoMds are Incremenled by 1 from one record to the next. For 

example, the first Misc. record would be numbered 12,000.000. ^ e 

second record woukl be 12.000.001, and the third recon] would be 

12,000,002, etc. 

Ttiose ^miliar with Access may be interested In understanding Ihe 

relationships behween the tables. The database is a relational 

database. All records that are common among all database entries are 

stored in a "Parent Database Table" named "PIPEOBJ". This Includes 

the unique numt>er discussed above, alpng with time, distance, and 

location Infomiation. All reconJs that ar? unique to a data record are 

stored In one of many 'Child Dalat>ase Tables.' 

This ^pe of database design minimizes ttw size of t tw database file. 

For further information ^ o u t the database structure and relationships, 

please open the database file (n Micros^ff's Access program. 
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Appendix B - Pipeline Inspection Graphical Test/Report 
Analysis Program (PigTrap) ' ^ 

Installation Instructions 
Ttie PigTrap™ 3.0 software allows the user to view an of the data coDected during ttie 
Magpie In-rme Inspection survey. Installation requires Ihe CD(s) that accompanied the 
Inspection report 

Min imum Svstem Requirements 

a Operating system: wrindows™ 95, NT 4.0 or higher. 
Q Hard disk space: PfgKrap 3.0 software requires 1.5 MB. The Datetuse size wfl] 

vary depending on run. Check database properties on CD ffi for database size. 
The HALL/INS (tool data) flies can be run from the CD-ROM or copied to your 
t^ard drti/e. The space required for these files will vary depenijing on the size ot 

the run. 

a CD-ROM drive. 

What Is on the CD-ROM 

The CD-ROM (or DVD) supplied by Magpie Systems Inc. for this PigTrap™ 3.0 
Inspection of your pipeline contains Ihe ftftowing types of liles: 

• .mdb tiie - {Mlcmsofl Data Base) Flies of this type may be viewed ihrougti 
Microsoft Access. This file contains the analysis of the Inspection, 

• .p(g fie - This Is a PigTrap"* reference file which holds specific settings for the 
run to t>e viewed. 

. .xls fflefs) - (M(crosoff Excel) A Pipeline Usting is generated for your run in an 
Excel spread sheet format. Each event al a particular location Is Idenlined and 
descnlied, including a predicted tatitude and longitude reading of the tocation. 
You may use Copy and Paste lectmiques to buHd your owi custom formatted 
report. 

.saS file - (Sfraef Alias 9) a pcpeiine map fs printed for each report, end Included 
on the CD-ROM. Yoo win need DeLorroe Street Atlas mapping software to view 
this Be on your computer. Their website Is w*w.delom)e.com. 

• DAO DISK foldere - The PtgTfep™ piogram requires the latest database drivers 
from Microsoft. These drivers are Installed from t l ^ file. 

• h'.ODx, c'.00x a P.OOx - The raw tool data created on-board Ihe Inspection tool. 
These flies are necessary for PigTrap"* to function property. If you chose not to 
(nslan these files onto your computer. Ihe CD-R0M(8) must bo used to view the 
run. 

PigTrab"* 3.0 Software Installation 

1. Remove the CD from Ihe report binder, and Insert into your computer's CD-ROM 
drive. 

2. In this step, you will access Ihe Selup.exe program located on tbe CD. This can be 
done by clicking on the Start button (located on Ihe lovrer left-hand comer of the 
monilor), and selecting Run. Next d k * the Browse button, and locate Ihe CD drive. 
Once kx»ted. open B end Bnd the Selup.exe program fOe. double d k * on 11. Then 
cOck OK to launch. This should start the program Installalton. 

3. Click Next to conlinue. The Software license agreement Will appear. Choose Yes to 
continue Installation. 

' ^ — M A O P I I 
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13. A dialog box will appear In Ihe folder where Ihe plglrap.exe file Is located. Select 
the .pig Tile for the desired run. Select ttw file by double-ctlcklng end Ihe 
PigTrap™ window will open. 

- • - ^ — ~ ' 
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14. The window wlil open to a view of the last saved location In the Inspection. 
When opened for the first lime, the screen should show the launch vah'e. 
Vou are now ready to review your run fn ngTrap™! 

DCaSBZ 

MjaT ^ M T . ^ R t W B B ^ f ; | Mtjs.ir~^ w n n 
I i l '• 

KEYBOARD SHORTCUTS 

C T R L T - Jump lo LauTH* 

CTRL I - Jump to Receive 

CTRL F - Find (Search) 

CTRL <Enter> - Open Tool/Run Options 

Move cursor to left of object to highlight It. 

Right Click and select Inspector to sfiow object details. 

To Zoom. clicV and drag to draw a box, and ttien select Zoom. 

To measure linear distance, draw a box and select Measure 

BACKGROUNDS 

Alt -» 0 - No background 

Alt + 1 - Grayscale 

A l t * 2 - 3 D 

Alt +3 - Thermal 

<Esc> - removes tine traces. (A-scan) when background Is selected. 
Hit <Esc> again to restora line traces 

>•—nnAGPiE* 
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Appendix C - Printing Dig Sheet Reports 
Instructions 

The PigTrap'^ software allows Ihe user view and print dig sheets for any feature iti the pipeline, including Locations, Gains. Wall thickness changes 
Welds, and Miscellaneous features, etc. There are two different methods available for printing Dig Sheets: 

Method #1 - ID Entry 

To create your own Dig Sheet by entering In ID numlwrs for the item you 
wrtsh to locate - open the Access Database. From the Switchlmard. 
choose option X Dig Site Information. 

1. An Input window vwlll appear where tocation ID numbaXs) can be 
entered and added to a list. Enter the ID number for ̂ e item you 
vAsh to locate, dick Add to Include item on the list 
77te ID number Is a unique number assigned to all features In tha 
database. Any features (such as Phs and Locations) are furlher 
categorized by type - see Appendix A. 

2. When you are finished, dfck the OK button. The Access 
database will begin to generate Dig Sheets to the screen for your 
review. This may take a few minutes, depending on the number 
of ID numbers entered. You may review them by cnddng the 
arrow buttons on the itiwer left comer of the screen. 

3. To print, select Print from the File menu, or click the printer Icon 
on the tool bar. Alt Dig Sheets will be printed unless othenwise 
directed by you. 

Method #2 - Choose From List 

To create your own Dig Sheet from a presorted list of the 100 deepest 
grouped plts/metel loss items - open the Access Database. From wie 
Switchboard, choose optkin 5 Go To Data Base Window. 

1. Click on Torms' tab, highlight frmPeature Request then dk:k Open 
button. TWs may take a taw n^nutes. depending on ttte number of 
Matures contained in Ihe report. Wtien the report window opens a 
box with the Grouped Pits/Metal Loss list will appear sorted by depth 
then %or Est PSI, and the de^ult Is set to print to the screen. 

2. To create a Dig Sheet report, highlight the ID number of the Gn^uped 
Pit from the box by clicking on It. 

3. To review a Dig Sheet on your screen - In Iho "Print to' sectkin select 
Screen. Next cSck the Print Report btdton. The Dig Site Information 
Report will appear to tfie screen for your review. To print, select Print 
from the File menu, or dick the printer Icon on the tool bar. 

4. Or. you may send several reports directly to the printer by holding the 
Ctrl key down wtKn dk:Mng to highlight more than one feature. In 
the "Print to* section choose the PrinterfPDF button. Next dkA the 
Print Report button - all Dig Sheets hlghUghted will be printed. 

To p iM other feabtres fftat appear in the report go to Select Feature 
SBcthn and cBck on tfte feature you wish to evaluate - foBow step 3 8,4 to 
prevtevK îdnt 
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CA-IR-60 

Ref: HELCO T-5, page 57, CA-IR-2> Attachment 2F, Page 7, Emissions Fee 
Normalization. 

According to the testimony, "HELCO was granted waivers for two of the 10 years. The granting 
of waivers is not predictable. Thus, for ralemaking purposes, the nonnalized amount was based 
on taking 80% ofthe 2006 forecast amount to derive the 2006 TY nonnalization cost of 
$245,000." Please provide the following information: 

a. Calculations and source documents supportive ofthe 2006 forecast amount of $306,081. 

b. Actual fee payments made by year for each ofthe referenced 10 years, as well as 2005 and 
2006 to-date. 

c. A copy ofthe actual billings for emission fees for each ofthe above years. 

d. Copies of HELCO submitted calculations for the amounts in your response to parts (b) and 
(c) of this information request, if the payments (part b) differed from the billing (part c). 

HELCO Response: 

a. The most recent emission fee report (Attachment 1) and associated emission calculations are 

voluminous and are available for inspection at HECO's Regulatory Affairs Division office. 

Suite 1301, Central Pacific Plaza, 220 South King Street, Honolulu, Hawaii. Please contact 

Dean Matsuura at 543-4622 to make arrangements to inspect the requested information. 

The 2006 forecast amount of $306,081 is a reflection ofthe percentage increase in projected 

fuel use from the previous year and uses that percentage as a multiplier for the emissions 

fees (since it is a direct relationship...fuel to emissions). The projected fuel use is 

determined in the production simulation as discussed in HELCO T-4. The total forecasted at 

this point is then adjusted upward by a "10% Fudge Factor" as shown in Attachment 2. The 

"] 0% Fudge Factor" is used in the event more fuel is burned than estimated. Since the 

economy is booming and greater amoimts of electricity were being demanded, it was an 

additional buffer lo forecast emissions fees. Use of the 10% multiplier helped to more 
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accurately predict the emissions fees. The updated projected HELCO fees for 2006 as 

shown in the attached spread sheet would be $313,468, based on the estimated fuel 

consumption runs similar to what is discussed in HELCO T-4. 

Emission fee assessments were provided for under the legal authority ofthe Clean 

Air Act, Hawaii Revised StaUites ("HRS") Chapter 342B, and Hawaii Administrative Rules 

("HAR") Chapter 11-60.1. The authority for grantmg emission fee waivers rests with the 

Department of Health and is provided for under HAR 11-60.1-112(h). HELCO is typically 

notified by the Department of Health in January regarding waivers for the previous calendar 

year operations. 

As advanced notice of an emission fee waiver is not possible, HELCO includes 

emission fees in its forecasted expenses. The estimated emission fees are calculated based 

on forecasted fuel consumption and formulas for associated emissions from calculations 

done in previous years. Emission fee estimates may be adjusted in the course ofthe year 

based on changes in actual fuel consumption or changes in fuel forecasts. 

The basis for the 2/10 prorate calculations is provided in HELCO T-5, page 57. The 

calculation ofthe nonnalization adjustment of $61,000 was based on the annual emission 

fees being paid in eight (8) ofthe past ten (10) years as summarized below. 

b. Although emission fees payments began in 1994 and were assessed for 1993 operations, the 

nonnalization ofthe TY amount was based on what was paid in the last 10 years as shown 

below. 
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ODeratina Year 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

Fees Payable 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

Chronological Summary of Emission Fees for HELCO Operations 

Amount Paid 

$293,905.00 

$344,901.00 

$345,086.00 

$340,129.79 

Waived 

$379,426.02 

$377,114.67 

Waived 

$281,431.30 

$253,095.12 

$312,859.77 

c. The State of Hawaii-Department of Health ("DOH") does not send "bills" for emission fees. 

Forms are provided for sources to complete and the applicable emission fees are self-

calculated. Included are 2002, 2004 and 2005 calendar year operations. Emission fees for 

2003 operations were waived by the Department of Health, thus no emission fees were paid 

in 2004. 

d. See Attachments 1, 3, and 4 for copies of emissions fee calculations for operations in 2005, 

2004 and 2002, respectively. Fees were waived by the DOH for 2003 operations. Copies of 

records are only available going back five (5) years in accordance with HECO's record 

retention policy. Attachments 1,3, and 4 are voluminous and are available for inspection at 

HECO's Regulatory Affairs Division office, Suite 1301, CenfaJ Pacific Plaza, 220 South 

King Street, HonoiuJu, Hawaii. Please contact Dean Matsuura at 543-4622 to make 

anangements to inspect the requested information. 
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Hawaiian Electric Company, Inc.. PO Box 2750 . Honolulu, HI 96840-0001 

HELCO/C 

May 1,2006 

Sherri-Ann Loo, Esq. 
Manager 
Envimnmemal Department 

Mr. Wilfred K. Nagamine 
Manager, Clean Air Branch 
Hawaii State Department of Health 
P.O. Box 3378 
Honolulu, Hawaii 96801 

Subject: 2005 Hawaii Emissions Inventory and Fees 
Kanoelehua-Hill Generating Station (CSP 0234-01-C) 
Keahole Generating Station (CSP 0256-01-C and PSD HI 88-01) 
Puna Generating Station (CSP 0235-01-C) 
Shipman Generating Station (CSP 0236-01-C) 
V^aimea Generating Station (CSP 0237-01-C) 
Hawaii Electric Light Company, Inc. (HELCO) 

Dear Mr. Nagamine: 

In accordance with the subject permits, please find the enclosed 2005 Hawaii Emissions 
Inventory Reports for the subject facilities. In addition, enclosed are two checks (# 
36782 and # 36783) submitted for 2005 operations. 

If you have any question, please call Bnjce Schlieman at 543-4516. 

Sincerely, 

Enclosures 
c (w/ end): E. Yamamoto (EHS —Hilo) 

S. Okoji (EHS - Kona) 

c (w/o end): T. Simmons 
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HELCO/C 

be (w/o end): W. Lee 
N. Verbanic 
B. Nakamoto 
B. Schlieman 
J. Clary (JCA) 

be (w/ end): D. Heinzen (hard copy) 
Environmental Department File 
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HAWAII ELECTRIC UGHT CO., INC. 

TUB Bttaehea OwOt b In P»ym»nl o( Itw foHwIog Invoiced)^ 

I 1 

DATE 

011/27/06 

HELC 
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1 1 . . 1 I 

0 82020 -|~ 1 

CHECK NO. 

36782 

006201 

Oate 
O l i / 2 1 / 0 6 

Invoiee/Credit Memo 

01^212006 
ANNUAL EMISSION FEES 

Type 

FOR 

Deacription 

OPERATING YR 200j 

TOTAL 

Qross 

60936.1^3 

60936.1^3 

Discount 

0 . 0 0 

Net,, 

60936.1^3 

60936.1*3 

REMOVE DOCUMENT ALONG THtS PERFORATION 

U-O 3E>Tfl 211- i : L a U O L O d B i : ODBL">03 27LBii-

L "1 L 

SEE REVERSE SIDE POR OPENING INSTRUCTIONS 

Hawaii Electric Light Co., Inc. 
POBOX1027 Hilo. HI 96721-1027 
HELCO-AC 

HI STATE-DEPT. OF HEALTH-CAB 

CLEAN AIR SPECIAL FUND - COV 

P.O. BOX 3378 

HONOLULU KI 96801 

36782 
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- _ i I I 1 : 

HAWAII ELECTRIC UGHT CO., INC. 

S Th» W i c h x ) C n « d ( » I n Piymanl al thg faftpinlng lnvcJc«(»: 

ib 

a 

g= 

Data 

014/20/06 

Invoice/CrMii Memo 

6201 

ANNUAL EMISSION FEES} 

DATE 

0 4 / 2 7 / 0 6 

HELC 

Type 

FOR 

'Description 

OPERATING YR 200B 

TOTAL 

Gross 

21(9923.33 

249923.33 

Discount 

0 . 0 0 

CHECK NO. 

36783 

006201 

Nei 

2 4 9 9 2 3 . 3 3 

249923 .33 

REMOVE DOCUMENT ALONG THIS PERFORATION 

u-03E>7B3ti- i ; ; 2 ; 3 a i 0 2 B i : O O B I H ' 0 3 2 7 ; B I I ' 

.1 L ~I L 

SEE REVERSE SIDE FOR OPENING INSTRUCTIONS 

Hawaii Electric LIglit Co., Inc. 
POBOX1027 Hllo, HI 96721-1027 
HELCO-AC 

HI STATE-DEPT. OF HEALTH-CAB 

CLEAN AIR SPECIAL FUND - COV 

P.O. BOX 3378 

HONOLULU KI 96801 

36783 
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FTPS Sutc-Coimty-F8cilily ID: I5Q010QQ14 
DATA REPRESENTATIVE OF JANUARY 1,2005 - DECEMBER 31, 2005 
(Fonn instnicdons ate located on the Facility General Infonnation Fomi Instmctions) 

I) Facility Name: 

2)PennitNo{s).: 

HELCO • Kanoelehua Power Plant 

0234-01-C 

3) Physicfil Facility Address: 

Street: 54 Halekauila Street 

City: Hilo 

4) Emissions Inventory Contact Person Infonnation: 
Contact Name: 
Druce Schlieman 
Mailing Address: 
P.O, Box 2750 

Phone tf + ext: 
808-545-4516 
Mailing City: 
Honolulu 

5) Identify CERR source type (CERR thresholds found on the f 
(select one) Type A: Type B: X 

6) SIC Code (Primaiy / Secondary): 4911 / 

8) Principal Product: Electrical Generation 

9) FaciUty UTM coordinates (m): I 

Zone: 5 

lorizontal (x): 284300 

Easting 

Datum: 

Fax# 
808-5-O-45II 
Stale: 
H! 

Zip Code: 96720 

Intemel (E-mail) Address: 
l>rucc.schlieiiiiirirrt-tn;to.L'ijr]i 

Zip Code: 
96840 

rsi page ofthe General Inslructioiis): 
Neither 

7)NAICSCode; 221112 

m) 

Old Hawaiian 

Veitical(y): 2179800 
Northing (m) 

Zone 4 or 5 , ,(e.g.,NAD.83, NAD 27, ot Old Hawaiian) 

10) When the 2005 Hawaii Emissions Inventory Report has been completed, please sign and date below. 

I certIV mat I tiavo knowledge ofthe tads herein set forlh. that the same are trua. accurate and complete to ttw best of my 
knowledge atxl belief, and that all Information not klentKled by me as confidential In nature shall be treated by the Department of 
Health as pubOc record. 

: JltnAUtMA.. {/ijJj^^jU^ L, . Signature: 

Name: Nonnan Verbanic, Jr. 

Title: 

Reqxnuible OfTicial 

Production Manager 

Date: j / . . / t ^ / ^ ^ 

2006 04 05 Hill 2005 El.xls Gen Info 



2006 
FORM F-1 

ANNUAL FEE SUMMARY FOR COVERED SOURCES 
Permi t No. : 

Da te Rec 'd : 
0234-01-C 

(FOR AIR POLLUTANTS EMITTED DURING CALENDAR YEAR 
INPUT DATA IN YELLOW COLORED CELLS 

1 . FACIL ITY I N F O R M A T I O N (Stan«tur« box t e b» n i a t f d h f Rsspons lb l * Official} 

2005 ) 

A. Faci l i ty Name : 

D. Mai l ing Addnasa: PiO.^Box^1027 

H. Con tac t Paraon: BnJce S<ihl leman 

H g L C O - Kanoe lehua Power Ptant 

»1>T|I 

<• Respofwtbte omdal: Ndrman Vertwfite. Jr.: 

B. Locat ion: 54 Halekaui la Street C. Island: 
E.City: ^tei . 

Hawaii 
F. State: HI G. Zip Code: 9672.1 

L Tit le: l a K t o r Env i ronmenta l Sdef i t is t 

N. S ignature : 

L T W e : . f t t e d w B o h >flf lhager 

J . T e l e p h o n e No. : a i i i ^ 5 4 3 - 4 S l 6 

M . T e l e p h o n e No . 608^969-5421 

Date : 

Based on the tnfbrmatlon vnd beltof ftxmeU stlsr rBBtonaUs Inqufry, ttie statements and Infomiation bi ttils document 
are true, accurate, and corfplote 

Z. C A L C U L A T E D EMISS lOWS [Raport awilaalona t o Bw naarast tenth of a t o n ( L i n * Z.B.) and total annual amis. (LIna 2.C.) subjact to faea wf thout t ha fract lon(a) o t a ton ] 

Equipment 
Unit No. or Actwitv No. 

HWS 

HiD 6 

CT-1 

D-11 

A. Supplement CU •pp') * 
3. Total Report Emlufnns 

C. Total Emisskms Sut))act to Fees 

Air Pollutant Emtaalons (tons/yr) 1 

Ottier Regutatod Ab* Pollutants Inchidlnq Hazardous Air Pollutanis (please soedrv) 
TSP 

74,1 

131-7 

0.2 

0.0 

0.8 

206.6 

206 

PM« 

54.2 

m.-4 
0.1 

0.0 

0.5 

151.2 

. . . • 

•HMf l 

P M « 

41:V 

PA 
0.1 : 

0-9.-

d.« 
1.14.9 

SttflKB 

SO3 

' ^< i^m 
CO 

V •« v 

:^s^i:s;^> 
^r;:2;i^^: 

0.0 . 
1-4;': 

2622.1 

0.0 , 

I r^- ' - " 
' • ^ y ^ l . > : 

58.2 

.2.822 L w R 

NOx 

170.7 

303.4' 

11:5: • 

0.2 

, 28.7 

514.5 

; 514 

VOC 

r ^ i f i r - i 
. 4.« -

•'- 0 0 '^ 

0.0 

, . X)A 

8.5 

8 

Pb 

,..,'o:o" 
•^0.0":. 

•;/O.ojT: • 

: 0.0 : 

0.0 

0.0 

H i p ; 

0.7 

. 1.2 

0.0 

0.0 

0.0 

1.9 

Nh, 
_ 

— 
_ 
— 

<^^>im&'>vs-^Magmmmmim 

Annual Total 

F^SftjBffST?!^^ 
^ ^ ^ g J I ^ ^ ^ ^ K 
^ 1 ^ ^ ^ ^ ^ 
t p S : ^ ^ ^ e E f l 
^S3§GSK^S^9ilB&^ 

n^^i^ikw^ 
^ y ^ ^ ^ ^ & r a S ^ E 

i^i^nio^ ^ 1 
D. 3.550 1 

3 A N N U A L F E E C A L C U L A T I O N (U«a the to ta l annual amte t l on* «uti|act to faaa ca lcu lated In Block Z.D.) 

Fee payaUe to: 

Jow Annuiil Emiwipn* ""W^rf to F«M 

-Ciaan Ah- Special Fund •COV 

-CVan Air SpecW Fund- NON* 

(enter Z.D. vahia bekmo 

A 3.SS0 

C. . 3,S50 

UuBlDb 

X 

X 

2QCS 

m O N 
41.67 

10.1a 

MuriiDiv 

X 

X 

CPI Indax AdKiatmfT EoUBl 

2.65% Incr. *03 (0 "04) 

1.027 

1.077 

Total 

B. 

D-

E. 

iQlEl 

S151.022.S7 

S37.041.84 

SI 88.904.41 

Note: 2006 Sflon charge payaNa to Ctaan Air Spo«d8l Fund - COV - S41.67 x 1.027 - S42.BMon. 
2000 S/lon cnarge payable to Ctaan Air Special Fund - NON - SlO.te x 1.027 - S10.43Aon. 
Hthe summed amoutH found In 3.E ts lass (tjan $500. then pay the mMmum amount of S500. vAO\ a check made payable IQ the 'Clean Air Special Fur>d - GOV.' 
If the summed amount found In 3.E Is sreatm-'than SSOO, then pay the fea amounts (bund in 3.B & 3.0 with two separate cr^ecks made payable la ttw 
'C lean Air S p e d a l F u n d - C O V & 'C lean Ai r Special Fund - N O N , ' respect ively. 

X 

2006_04_05 Hill 2005 EI.XiS F-1 

"13 > 
> ^ 
0 H tn > 
ON 

0 
T l 
t . / i 
- J 

( 3 

i ^ 
fTl 

K-» 

o 0 A
-IR

 
O

CK
 

£3 
' ^ 
0 
0 

•Ln 
0 

s 

http://S151.022.S7
http://S37.041.84


F O R M F-2 
S U P P L E M E N T ^ ^ ^ ^ 

20Qfir^: ANNUAL FEE SUMMARY FOR COVERED SOURCES 
(FOR AIR POLLUTANTS EMITTED DURING CALENDAR YEAR 

INPUT DATA IN YELLOW COLORED CELLS 
1. FACILITV INFORMATION (SIgnatura boxto be elgnad by Responsibly Official) 

Permit No.: 
Date R«^d: 

0234-01-0 1] 

,2005 ) 

A. Fadlltv Name: HELCO - Kanoelehua Power Plant B. Location: 54 Halekauila Street C. Island: HawaU 
P. Responsible OfHdal: Norman Vert|ai^li8.,Jl'. E-THle: POducMlBn^iiariager F. Telephone No.: 808r969-O421 
S. Signature: .Date: 

Based on the Informatkm and beOef tbnned after reasonable Inquiry, ttw statements aixl tnfbrmatlon In this document 
are true, accurate, and cowgilate 

2. CALCULATED EMSSION3 (Report smlssloRS to the nearest tenth of a ten) 

Equipment 
Untt No. or Acthrtty No. 

D-15 
D-16 
D-17 

Total Report Emissions 

Mr PoQtrtant Emissions (tons/yr) I 
Other Regulated Air PoUutanta Inctudlnq Hazardous Air Pollutants (please spedfy) 

TSP 

0.1 
0.3 
0.2 

•• ' - : - ^ ^ V -

i 

-..-'. '.-. 

,<^6i 

PM,o 

0.1 
0.2 
0.2 

. , . . ' • - ^ 

• ; , i l . - ' . ' ^ . ' l " . 

- . - I ' V ^ ^ 

• . • • • - -

. -1^ 

• •• • • - : • : • . « ' ; 

. . ' * • : • ' : f-'.^,.. 

. a s -

PMj.s 

.0,1 . 
0.2 

0,2: 

• . - i - . \ . : . . 

- i f l :•'!!• J 

^ ^ 

f^ 

, !H'-". . ' ~'. 

: 0.5 : 

^ O a 

; 0.3 . 
. 0 , 6 . 

• • - , ^ ? - ' 

- . • : • - ' • . -

fcs.:dj^vji 

M ^ ^ - c i ^ ' i : ^ 

^ ' S a ? ^ 

WP^'^^ 
• C i - : - - i -

K •'.. ' ~-
- ..- V-
y •. ; .• , . . . , 

V ' . i - 'S 

yA 

CO 

{ 1 . 5 

\. 3.1 . 
?2.8 

n :?;". ;,' 

• S r ^ ' - ^ " 

3 • 

' X ^ r : -

s . . . • 

- i . • 

y. 

\ 

f 
f *̂-f 
\ • • • ' . : 

NOx 

• ' ' ^ 

115 
1Q.6 

' '-̂ 'M. - ^ • ^ m 
..•..'•,^ft» 

•."'-K^ 

.--
... 
: r • 

i^.' .. --v 

»^ i 

VOC 

0 .2 ' 
0.3 
0.3 

• • - : . • ' • ^ 

\;^\-^x 
p - i -
r | - ' * • • . -

• • 

r-i," 

^ ^ . . r : •:.. 

mm 

Pb 
0.0 
0.0' 

. 0.0 

••'- '̂  ',«V. 

^ ^ - • • m 

i; '. ' Fr\'i<:ri' 
f , f -^ : - / . : ' - i - . 

' • •? ' : . ' 'K ' 

'•'. V ^ : ^ . 

••v;o.o:f; 

HAPs 

0.0 
0.0 
0.0 

!-_,-
e i . ' . .•, 

f.-.-

li;'-.-. 
' ^ ' . • . • • • 

;'•' 

0.0 

NH, 

- , • - . 

— 
— 

' - • • 

V • - -" ~ 

— 

1 

- . " • • 

:• 'y-y^: 

R I ^ S ^ 9lp 
w 
M ( 

SMettikwMBa 

@s 
jKNSS 
^ ^ 
^ m 
l u y s 

m 
^̂ ^H mg^^d^^ggjggugg 

2006 04 05 Hin 2005 ELxIs .F-2 
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Pollutant 
S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PM10-PRI 
PM10-F1L 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butad)ene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fomraldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphonjs 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Notes: 
M ' Mass Balance 
P - PerniH Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

Annual 
Fuel Use 
(gat^fr) 

" 7,230,174 
7,230,174 
7,230,174 
7.230.174 
7,230,174 
7,230,174 
7,230,174 
7.230,174 
7,230,174 
7,230,174 
7,230,174 
7.230.174 
7.230,174 
7.230.174 
7.230.174 
7.230,174 
7,230,174 
7,230.174 
7.230.174 
7.230.174 
7,230.174 
7,230,174 
7,230,174 
7,230.174 
7,230,174 
7,230,174 
7,230,174 
7.230,174 
7,230,174 
7.230.174 
7.230.174 
7,230.174 
7,230.174 
7.230,174 
7,230.174 

Fuel 
Heat 

Content 
(Btu/gal) 
150,558 
150.558 
150.558 
150.558. 
150,558 
150,558 
150,558 
150,558 
150,558 
150,558 
150.558 
150.558 
150,558 
150.558 
150.558 
150,558 
150.558 
150,558 
150,558 
150,553 
150,558 

- 150,558 
150.558 
150,558 
150.558 
150,558 
150,558 
150,558 
150,558 
150.558 
150,558 
150.558 
150,558 
150.558 
150.558 

Annual 
Fuel Use 

Emission 
Factor 

(MM8tu/yr) (Ib/MMBtu) 
1.088,561 
1.088.561 
1.088,561 
1.088.561 
1,088,561 
1.088.561 
1.088.561 
1.088,561 
1.088,561 
1,088,561 
1,088,551 
1.088,561 
1,088,561 
1.088.561 
1,088.561 
1.088.561 
1.088.561 
1,088.561 
1,088,561 
1,088,561 
1,088.561 
1,088.561 
1,088.581 
1,088.561 
1,088.561 
1,088.561 
1.088.561 
1.088.561 
1,088,561 
1,088.561 
1,088.561 
1,088.561 
1,088,561 
1,088.561 
1.088,561 

1.863 
0.313 
0.0333 
0.00507 
0.136 
0.126 
0.010 
0.0995 
0.0895 
0,0755 
0.0655 

3.50E-05 
8,80E-06 
1.43E-06 
1.85E-07 

2.65E-06 
5.63E-06 
4.01 E-05 
4.24E-07 
4.07E-04 

1.01 E-05 
2.00E.05 
7.53E-07 
5.63E-04 
7.53E-06 
6.31 E-05 
8.67E-06 
4.55E-06 
4.13E-05 

7.27E-07 

% 
Q£ 

lU 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
(tons/yr) 
1014.0 
170.4 
18.1 
2.8 
74.0 
68.6 
5.4 

54.2 
48.7 
41.1 
35,7 

1.90E-02 
4.79E-03 
7.77E-04 
1.01E-04 

1.44E-03 
3.07E-03 
2.18E^2 
2.31 E-04 
2.21 E-01 

5.48E-03 
1.09E-02 
4.10E-04 
3.07E-01 
4.10E-03 
3.43E-02 
4.72E-03 
2.48E-03 
2.25E-02 

3.96E-04 

2006 04 05Hill2005El.xls Hill 5 No 6 FO 
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Pollutant 

Annual 
Fuel Use 
(gal/yf) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 'g 
Factor ^ 

(Ib/MMBtu) uJ 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FiL 

PM-CON 
PM10-PRI 
PM10-FIL 
PM25-PR1 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-8utadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fomialdehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

7.555 
7,555 
7.555 
7,555 
7,555 
7.555 
7,555 
7,555 
7,555 
7,555 
7,555 
7,555 
7,555 
7,555 
7,555 
7.555 
7,555 
7.555 
7.555 
7,555 
7.555 
7.555 
7,555 
7,555 
7,555 
7,555 
7,555 
7,555 
7,555 
7.555 
7,555 
7.555 
7.555 
7.555 
7,555 

137.976 
137,976 
137,976 
137,976 
137.976 
137,976 
137,976 
137,976 
137,976 
137,976 
137.976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137.976 
137.976 
137.976 
137,976 
137,976 
137,976 
137,976 
137,976 
137.976 
137,976 
137.976 
137.976 
137,976 
137.976 
137,976 
137,976 
137,976 

1.042 
1,042 
1,042 
1,042 
1.042 
1,042 
1,042 
1,042 
1,042 
1,042 
1.042 
1,042 
1,042 
1,042 
1,042 
1,042 
1,042 
1.042 
1,042 
1.042 
1,042 
1.042 
1.042 
1,042 
1.042 
1.042 
1.042 
1,042 
1.042 
1,042 
1,042 
1,042 
1,042 
1,042 
1.042 

0.163 
0.171 

0.0357 
0.00143 
0.0236 
0.0143 
0.00929 
0.0164 
0.00714 
0.0111 

0,00179 

3.75E-05 
4.00E-06 
1.53E-06 
3.00E-06 

3.00E-06 
3.00E-06 
4.30E-05 
4.54E-07 
4.36E-04 

9.00E-06 
6.00E-06 
3.00E-06 
3.O0E-06 
8.07E-06 
6.76E-05 
9.29E-06 
1.50E-05 
4.43E-05 

7.79E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.085 
0.089 
0.019 
0.001 
0.012 
0.007 
0.005 
0.009 
0.004 
0.006 
0,001 

1.95E-05 
2.08E-06 
7.97E-07 
1.S6E-06 

1.56E-06 
1.56E-06 
2.24E-05 
2.37E-07 
2.27E-04 

4.69E-06 
3.13E-06 
1.56E-06 
1.56E-06 
4.21 E-06 
3.52E-05 
4.84E-06 
7.82E-06 
2.31 E-05 

4.06E-07 
Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2006 04 05 Hill 2005 El.xls Hill 5 No 2 FO 



HIII 5 Propane 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 10 OF 57 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission "3 
Factor ^ 

(Ib/MMBtu) m 

Annual 
Emissions 
(tons/yr) 

302 . 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PM10-PRI 
PM10-F1L 
PM25-PR1 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Men:»jry Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

1.369 
1.369 
1,369 
1.369 
1.369 
1.369 
1.369 
1,369 
1.369 
1,369 
1,369 
1,369 
1,369 
1,369 
1;369 
1.369 
1,369 
1.369 
1.369 
1,369 
1.369 
1.369 
1.369 
1,369 
1,369 
1,369 
1.369 
1,369 
1.369 
1,369 
1,369 
1,369 
1.369 
1,369 
1.369 

91,500 
91.500 
91.500 
91.500 
91.500. 
91.500 
91.500 
91.500 
91.500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91.500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91.500 
91,500 
91,500 

125 
.125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 

0.00371 
0.208 
0.035 

0.00546 
0.0121 

0.00656 
0.00558824 

0.0121 
0.00656 
0.0121 
0,00656 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.0002 
0.0130 
0.0022 
0.0003 
0.0008 
0.0004 
0.0004 
0.0008 
0,0004 
0.0003 
0,0004 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2006 04 05 Hill 2005 ELxIs Hill 5 Propane 



Hill 5 Spec Used Oil 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 11 OF 57 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Emission % 
Factor ^ 

(Ib/IO'gal) ui 

Annual 
Emissions 
(tons/yr) 

302 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PM10-PR1 
PM10-FIL 
PiVt25-PRI 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xytene 

8.330 
8.330 
8,330 
8,330 
8,330 
8.330 
8,330 
8,330 
8.330 
8,330 
8,330 
8.330 
8.330 
8.330 
8.330 
8.330 
8,330 
8,330 
8.330 
8,330 

' 8,330 
8,330 
8,330 
8.330 
8,330 
8,330 
8,330 
8,330 
8,330 
8.330 
8,330 
6,330 
8,330 
8,330 
8,330 

130.3 
47 
5.0 

0.76 
12.35 
10.85 
1.50 
9.20 
7.70 
7.14 
5.64 

1.10E-01 

9.30E-03 
2.00E-02 
2.10E-04 

3.30E-02 
&.50E-01. 
6.80E-02 

1.10E-02 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.5427 
0.1958 

, 0.0208 
0.0032 
0.0514 
0.0452 
0.0062 
0.0383 
0.0321 
0.0297 
0.0235 

4.58E-04 

3.87E-05 
8.33E-05 
8.75E-07 

1.37E-04 
2.29E-03 
2.83E-04 

4.58E-05 

Notes: 
M - Mass Balance 
P - PerniH Limit 
A - AP-42 Emission Factor 
3 - Stack Test Data 

2006 04 05 Hill 2005 El.xls Hill 5 Spec Used Oil 



Hill 5 Total 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 12 OF 57 

Annual Emissions 

Pollutant 
302 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PM10-PR1 

. PM10-FIL 
PM25-PR1 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ettiyi benzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
total MAP'S 

No 6 Fuel Oil 
(tons/yr) 

1014 
170.4 
18.1 
2.8 
74 

68.6 
5.4 
54,2 
48.7 
41,1 
35.7 

1.90E-02 
4.79E-03 
7.77E-04 
1.01 E-04 

1.44E-03 
3.07E-03 
2.18E-02 
2.31 E-04 
2.21 E-01 

5.48E-03 
1.09E-02 
4.10E-04 
3.07E-01 
4.10E-03 
3.43E-02 
4.72E-03 
2.48E-03 
2.25E-a2 

3.96E-04 

No 2 Fuel Oil 
(tons/yr) 

0.085 
0.089 
0.019 
0.001 
0.012 , 
0.007 
0.005 
0.009 
0.004 
0.006 
0.001 

1.95E-05 
2.08E-06 
7.97E-07 
1.56E-06 

1.56E-06 
1.56E-0e 
2.24E-05 
2.37E-07 
2.27E-04 

4.69E-0e 
3.13E-06 
1.56E-06 
1.56E-06 
4.21 E-06 
3.52E-05 
4.84E-06 
7.82E-06 
2.31 E-05 

4.06E-07 

Propane 
(tons/yr) 
0.0002 
0.0130 
0.0022 
0.0003 
0.0008 
0.0004 
0.0004 
0.0008 
0.0004 
0.0008 
0.0004 

Spec Used Oil 
(tons/yr) 
0.5427 
0.1958 
0.0208 
0.0032 

. 0.0514 
0.0452 
0.0062 
0.0383 
0.0321 
0.0297 
0.0235 

4,58E-04 

3.87E-05 
8.33E-05 
8.75E-07 

1.37E-04 
2.29E-03 
2.83E-04 

4.5eE-05 

Total 
(tons/yr) 
1014.6 
170.7 
18.1 
2.8 
74.1 
68.7 
5.4 
54.2 
48.7 
41.1 
35.7 

1.91E-02 
5,25E-03 
7.77E-04 
1.02E-04 

1.48E-03 
3.15E-03 
2.19E-02 
2.31 E-04 
2.22E-01 
1.37E-04 
7.77E-03 
1.12E-02 
4.12E-04 
3.07E-01 
4.10E-03 
3.44E-02 
4.72E-03 
2.49E-03 
2.25E-02 

3.96E-04 
6.68E-01 

Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
3 - Stack Test Data 

2006 04 05 Hill 2005 ELxIs Hill 5 Total 



CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTl 
PAGE 13 OF 57 

Hill 6 No 6 FO 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annua) 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor ^ 

(Ib/MMBtu) tu 

Annual 
Emissions 
(tons/yr) 

302 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PM10-PRI 
PM10-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt (Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochteiric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

12,855,360 
12.855,360 
12.855,360 
12,855,360 
12.855.360 
12.855,360 
12,855,360 
12,855,360 
12,855.360 
12.855.360 
12,855.360 
12,855,360 
12.855,360 
12,855,360 
12,855,360 
12,855,360 
12.855.360 
12,855,360 
12,855,360 
12,855,360 
12,855.360 
12,855,360 
12,855,360 
12,655,360 
12,855,360 
12,855,360 
12,855,360 
12,855,360 
12,855,360 
12,855,360 
12,855,360 
12,855,360 
12,855.360 
12,855,360 
12,855,360 

150.558 
150,558 
150.558 
150,558 
150,558 
150,558 
150,558 
150,558 
150.558 
150,558 
150.558 
150.558 
150,558 
150.558 
150,558 
150.558 
150,558 
150,558 
150,558 
150.558 
150,558 
150,558 
150,558 
150,558 
150,558 
150,558 
150,558 
150,558 
150,558 
150,558 
150,558 
150,558 
150,558 
150,558 
150,558 

1.935,477 
1,935.477 
1.935.477 
1,935,477 
1,935,477 
1,935,477 
1,935,477 
1,935,477 
1,935,477 
1,935,477 
1.935,477 
1,935.477 
1,935.477 
1,935,477 
1,935,477 
1,935,477 
1,935,477 
1,935,477 
1,935,477 
1,935.477 
1.935,477 
1,935,477 
1,935,477 
1,935.477 
1,935,477-
1,935,477 
1,935,477 
1,935,477 
1,935,477 
1,935,477 
1,935,477 
1.935.477 
1,935.477 
1,935,477 
1.935,477 

1.863 
0.313 
0.0333 

0.00507 
0.136 
0.126 
0.010 
0.0995 
0.0895 
0.0755 
0.0655 

3.50E-05 
8.80E-06 
1.43E-06 
1.85E-07 

2.65E-06 
5.63E-06 
4.01 E-05 
4.24e-07 
4.07E-04 

1.01E-G5 
2.00E-05 
7.53E-07 
5.63E-04 
7.53E-06 
6.31 E-OS 
8.67E-06 
4.55E-06 
4.13E-05 

7.27E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1802.9 
302.9 
32.2 
4.9 

131.6 
121.9 
9.7 

96.3 
86.6 
73.1 
63.4 

3.39E-02 
8.52E-03 
1.38E-03 
1.79E-04 

2.57E-03' 
5.45E-03 
3.68E-02 
4.10E-04 
3.94E-01 

9.74E-03^ 
1.94E-02 
7.29E-04 
5.45E-01 
7.29E-03 
6.10E-02 
8.39E-03 
4.41 E-03 
4.00E-02 

7.03E-04 
Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2006_04_05 Hill 2005 El.xls Hill 6 No 6 FO 



Hill 6 No 2 FO 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 14 OF 57 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor ^ 

(Ib/MMBtu) uJ 

Annual 
Emissions 
(toris/yr) 

802 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PM10-PR1 
PM10-F1L 
PM25-PRI 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Buladiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochtoric Acid 
Lead Compounds 

Manganese Compour^d8 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xytene 

13,433 
13.433 
13,433 
13,433 
13,433 
13,433 
13.433 
13,433 
13.433 
13,433 
13,433 
13.433 
13.433 
13.433 
13,433 
13,433 
13.433 
13.433 
13.433 
13.433 
13,433 
13.433 
13,433 
13,433 
13.433 
13,433 
13.433 
13,433 
13,433 
13.433 
13.433 
13.433 
13,433 
13.433 
13,433 

137,976 
137,976 
137,976 
137.976 
137,976 
137.976' 
137,976 
137.976 
137,975 
137,976 
137,976 
137.976 
137.976 
137,976 
137,976 
137.976 
137,976 
137,976 
137,976 
137,976 
137,976 

. 137,976 
137,976 
137,976 
137,976 
137.976 
137,976 
137,976 
137.976 
137,976 
137,976 
137,976 
137.976 
137.976 
137,976 

1,853 
1.853 
i.853 
1.853 
1.853 
1,853 
1.653 
1,853 
1,353 
1,853 
1,853 
1,853 
1,853 
1.853 
1,853 
1,853 
1,853 
1.853 
1.853 
1,853 
1.853 
1,853 
1,853 
1,853 
1.853 
1,853 
1.853 
1,853 
1.853 
1.853 
1,653 
1,853 
1,853 
1.853 
1.853 

0.163 
0.171 

0.0357 
0.00143 
0.0236 
0.0143 

0.00929 
0.0164 
0.00714 
0.0111 

0,00179 

3.75E-05 
4.00E-06 
1.53E-06 
3.00E-06 

3.00E-06 
3.00E.06 
4.30E-05 
4.54E-07 
4.36E-04 

9.00E-06 
6.00E-06 
3.00E-06 
3.00E-06 
8.07E-06 
6.76E-05 
g.29E-06 
1.50E-05 
4.43E-05 

7.79E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.151 
0.158 
0.033 
0.001 
0.022 
0.013 
0.009 
0.015 
0.007 
0.010 
0.002 

3,48E-05 
3.71 E-06 
1.42E-06 
2.78E-06 

2.78E-06 
2.78E-06 
3.98E-05 
4.21 E-07 
4.04E-04 

8.34E-06 
5.66E-06 
2.78E-06 
2.78E-06 
7.48E-06 
6.26E-05 
8.61 E-06 
1.39E-05 
4.10E-05 

7.22E-07 
Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2006_04_05 Hill 2005 El.xls 10 Hill 6 No 2 FO 



/ 

Hill 6 Spec Used Oil 

CA-IR-60 
DOCKET NO, 05-0315 
ATTACHMENT 1 
PAGE 15 OF 57 

Pollutant 

Annual 
Spec on 

Use 
(gal/yr) 

Emission % 
Factor °^ 

(lb/10'gal) iii 

Annual 
Emissions 
(tons/yr) 

302 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PM10-PR1 
PM10-FIL 
PIVI25-PR1 
PM25-F1L 

Acetaldehyde 
Acnalein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydnxhk3ric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nk^kel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

14,812 
14,812 
14,812 
14,812 
14.812 
14,812 
14,812 
14,812 
14,812 
14.812 
14,812 
14,812 
14,812 
14,812 
14.812 
14,812 
14.812 
14.812 
14.812 
14,812 
14,812 
14,812 
14,812 
14,812 
14,812 
14,812 
14,812 
14,812 
14,812 
14,812 
14.812 
14,812 
14,812 
14,812 
14,812 

130.3 
47 
5.0 

0.76 
12.35 
10.85 
1.50 
9.20 
7.70 
7.14 
5.64 

1.10E-01 

9.30E-03 
2.00E-02 
2.10E-O4 

3.30E-02 
5.50E-01 
6.80E-02 

1.10E-02 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.9651 
0.3481 

. 0.0370 
0.0056 
0.0915 
0.0804 
0.0111 
0.0681 
0.0570 
0.0529 
0.0418 

8.15E-04 

6.89E-05 
1.48E-04 
1.56E-06 

2.44E-04 
4.07E-03 
5.04E-04 

8.15E-05 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
3 - Stack Test Data 
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Hill 6 Total 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 16 OF 57 

Annual Emissions 

Pollutant 
302 
NOX 
CO 

VOC 
PM-PRI 
PM-FtL 

PM-CON 
PM10-PRI 
PMIO-FIL 
PM25-PR1 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cot>alt Compounds 
Ethylbenzene 
Fomialdehyde 

Hydrochkific Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

Total HAPS 

No 6 Fuel Oil 
(tons/yr) 

1802.9 
302.9 
32.2 
4.9 

131.6 
121.9 
9.7 

96.3 
86.6 
73.1 
63.4 

3.39E-02 
8.52E-03 
1.38E.03 
1.79E-04 

2.57E-03 
5.45E-03 
3.88E-02 
4.10E-04 
3.94E-01 

9.74E-03 
1.94E-02 
7.29E-04 
5.45E-01 
7.29E-03 
6.10E-02 
8.39E-03 
4.41 E.03 
4.00E-02 

7.03E-04 

No 6 Fuel Oil 
(tons/yr) 

0.151 
0.158 
0.033 
0.001 
0.022 
0.013 
0.009 
0.015 
0,007 
0.010 
0.002 

3.48E-05 
3.71 E-06 
1.42E-06 
2.78E-06 

2.78E-06 
2.78E-06 
3.98E-05 
4.21 E.07 
4.04E-04 

8.34E-06 
5.56E-06 
2.78E-06 
2.78E-06 
7.48E-06 
6.26E-05 
8.61 E-06 
1.39E-05 
4.10E-05 

7.22E-07 

Spec Used Oil 
(tons/yr) 

0.97 
0.35 
0.04 

0.006 
0.09 
0.08 
0.01 
0.07 
0.05 
0.05 
0.04 

8.15E-04 

6.89E-05 
1.48E-04 
1.56E-06 

2.44E-04 
4.07E-03 
5.04E-04 

8.15E-05 

Total 
(tons/yr) 
1804.0 
303.4 
32.3 
4.9 

131.7 
122.0 
9.7 
96.4 
35.7 
73.2 
63.4 

3.39E-02 
9.33E-03 
1.3BE-03 
1.82E-04 

2.64E-03 
5.60E-03 
3.89E-02 
4.11 E-04 
3.94E-01 
2.44E-04 
1.38E-02 
1.99E-02 
7.32E-04 
5.45E-01 
7.30E-03 
6.11E-02 
8.40E-03 
4.42E-03 
4.00E-02 

7.04E-04 
1.19E+00 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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CT-1 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTl 
PAGE 17 OF 57 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) 

*3 Annual 
^ Emissions 
Ui (tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PM10-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

189.278 
189,278 
189.278 
189,278 
189.278 
189.278 
189.278 
189,278 
189,278 
189.278 
189.278 

137.976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137.976 
137.976 
137,976 
137.976 

26.116 
26,116 
26.116 
26,116 
26,116 
26,116 
26,116 
26.116 
25.116 
26,116 
26,116 

0.163 
0.88 

0.0033 
0.00041 
0.0120 
0.0043 
0.0072 
0.0113 
0.00413 
0.01107 
0.00387 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

2.13 
11.49 
0.04 
0.005 
0.16 
0.06 
0.09 
0.15 
0.05 
0.14 
0.05 

Acetaldehyde 189.278 137.976 26,116 
Acrolein 189,278 137.976 26.116 

Antimony Compounds 189,278 137,976 26,116 
Arsenic Compounds 189,278 137,976 26,116 

Benzene 189.278 137.976 26,116 
Beryllium Compounds 189.278 137,976 26,116 

1.3-Butadiene 189.278 137.976 26,116 
Cadmium Compounds 189,278 137.976 26,116 
Chromium Compounds 189,278 137,976 26.116 

Cobalt Compounds 189.278 137,976 26.116 
Ethylbenzene 189,278 137,976 26.116 
Fonnaldehyde 189.278 137,976 26,116 

Hydrochloric Add 189.278 137.976 26.116 
Lead-Compounds 189,278 137.976 26,116 

Manganese Compounds 189.278 137,976 26,116 
Mercury Compounds 189.278 137,976 26,116 
Nickel Compounds 189.278 137.976 26,116 

Naphthalene 189,278 137,976 26,116 
Phosphoms 189.278 137,976 26,116 

POM 189.278 137,976 26,116 
Selenium Compounds 189,276 137,976 26,116 

Toluene 189,278 137.976 26.116 
Xylene 189,278 137,976 26,116 

o-Xylene 189,278 137,976_ _ 26,116 

2.52E-05 
7.88E-06 

1.10E-05 
5.50E-05 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

2.60E-O4 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-O6 
3.50E-05 

4.00E-05 
2.50E-05 
2.81 e-04 
1.93E-04 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

3.29E-04 
1.03E-O4 

1.44E-04 
7.18E-04 
4.05E-06 
2.09E-04 
6.27E-05 
1.44E-04 

3.66E-03 

1.83E-04 
1.03E-O2 
1.57E-05 
6.01E-O5 
4.57E-04 

5.22E-04 
3.26E-04 
3.67E-03 
2.52E-03 

Total HAPS i. i4E-02 
Notes: 
M - Mass Balance 
p - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2006 04 05 Hill 2005 El.xls 13 CT-1 



D-11 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 18 OF 57 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) ti] 

Annual 
Emissions 
(tons/yr) 

8 0 2 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PM10-PRI 
PM10-F1L 
PM25-PRI 
PM25-FtL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

Total HAPS 

891 
891 
891 
891 
891 
891 
891 
891 
891 
891 
891 
891 
891 
891 
891 
891 
891 
891 
891 
891 
891 
891 
691 
891 
891 
891 
891 
891 
891 
891 
891 
891 
891 
891 
891 

137.976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137.976 
137,976 
137,976 
137,976 
137,975 
137,976 
137.976 
137,976 
137,976 
137,976 
137,976 

. 137.976 
137.976 
137,976 
137.976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,978 
137,976 
137,976 
137,976 
137,976 

123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 

0.163 
3.2 

0.85 
0.0819 
0.0697 
0!0620 
0.0077 
0.0573 
0.0493 
0.0556 
0.0479 

2.52E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-O4 
1.20E-06 
4.60E-O6 
1.30E-04 

2.12E-04 
2.50E-O5 
2.81 E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.010 
0.197 
0.052 
0.005 
0,004 
0,004 
0.0005 
0.004 
0.003 
0.003 
0.003 

1.55E-06 
4.84E-07 

B.76E-07 
4.77E-05 
1.91E-08 
9.83E-07 
2.95E-07 
6.76E-07 

4.85E-06 

8.61 E-07 
4.86E-05 
7.38E-08 
2.83E-07 
7.99E-06 

1.30E-05 
1.54E-06 
1.73E-05 
1.19E-05 

1.59E-04 
Notes: 
M • Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
3-StackTest Dala 
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D-15 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTl 
PAGE 19 OF 57 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor ^ 

(Ib/MMBtu) m 

Annual 
Emissions 
(tons/yr) 

802 
NOX 
CO 

VOC 

29,951 
29.951 
29.951 
29.951 

137,976 
137,976 
137,976 
137,976 

4,133 
4,133 
4.133 
4.133 

0.163 
3.2 

0.85 
0.0819 

M 
A 
A 
A 

0.3 
6.6 
1.8 
0.2 

PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25.FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
ChTOmlum Compounds 

CobaK Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds -

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total MAPS 

Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
S-Stack Test Data 

29,951 
29,951 
29,951 
29.951 
29.951 
29.951 
29,951 
29,951 
29,951 
29.951 
29.951 
29.951 
29,951 
29,951 
29,951 
29,951 
29.951 
29.951 
29,951 
29,951 
29.951 . 
29,951 
29,951 
29,951 
29,951 
29,951 
29,951 
29,951 
29,951 
29,951 
29,951 

137.976 
137,976 
137,976 
137.976 
137.975 
137.976 
137.976 
137.976 
137.976 
137.976 
137,976 
137,976 
137.976 
137,976 
137,976 
137,876 

'137.976 
137,976 
137,976 
137.976 
137.976 
137.976 
137.976 
137.976 
137.976 
137.976 
137.976 
137.976 
137,976 
137,976 
137,976 

4,133 
4,133 
4.133 
4,133 
4.133 
4.133 
4,133 
4.133 
4.133 
4,133 
4.133 
4,133 
4,133 
4,133 
4,133 
4.133 
4.133 
4,133 
4,133 
4.133 
4.133 
4.133 
4.133 
4,133 
4.133 
4,133 
4,133 
4,133 
4,133 
4,133 
4,133 

0.0697 
0.0620 
0.00770 
0.0573 
0.0496 
0.0556 
0.0479 

2.52 E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-O6 
4.60E-06 
i;30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.1 
0.1 

0.02 
0.1 
0.1 
0.1 
0,1 

5.21E-05 
1.63E-05 

2.27E-05 
1.60E-03 
6.41 E-07 
3.31 E-05 
9.92E-06 
2.27E-05 

1.63E-04 

2.a9E-05 
1.63E-03 
2.48E-06 
9.50E-06 
2.69E-04 

4.38E-04 
5.17E-05 
5.81 E-04 
3.ggE-04 

5.33E-03 
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D-16 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 20 OF 57 

Pollutant 

Annual 
Fual Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor ^ 

(Ib/MMBtu) m 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PM10-PR1 
PMIO-FIL 
PM25-PR1 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochtoric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nidtel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPS 

52.253 
52,253 
52.253 
52,253 
52,253 
52,253 
52.253 
52,253 
52,253 
52,253 
52.253 
52.253 
52,253 
52,253 
52.253 
52,253 
52,253 
52,253 
52,253 
52.253 
52.253 
52.253 
52,253 
52.253 
52.253 
52,253 
52,253 
52,253 
52.253 
52,253 
52,253 
52,253 
52.253 
52,253 
52,253 

137.976 
137,976 
137.976 
137.976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137.976 
137,976 
137.976 
137,976 
137,976 
137,976 
137,976 
137.976 

- 137.976 
137.976 
137,976 
137.976 
137,976 
137,976 
137.976 
137,976 
137,976 
137,976 
137,976 
137,976 
137.976 
137,976 

7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7.210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7,210 
7.210 
7.210 
7.210 
7.210 

0.163 
3.2 

0.85 
0.0819 
0.0697 
0.0620 
0.00770 
0.0573 
0,0496 
0,0556 
0.0479 

2.52E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E.05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-O4 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.6 
11.5 
3.1 
0.3 
0.3 
0.2 
0.03 
0,2 
0.2 
0.2 
0.2 

9,08E-05 
2,84E-05 

3.97E-05 
2,eOE-03 
1.12E-06 
5.77E-05 
1.73E-05 
3.97E-05 

2.84E-04 

5.05e-05 
2.85E-03 
4.33E-06 
1.66E-05 
4.69E-04 

7.64E-04 
9.01 E-05 
1.01 E-03 
6.96E-04 

9.31 E-03 
Notes: 
M - Mass Balance 
P - Pemirt Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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D-17 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 21 OF 57 

Poilutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btulgai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) iu 

Annual 
Emissions 
(tons/yr) 

302 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRi 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

48.224 
48,224 
48.224 
48,224 
48,224 
48.224 
48,224 
48,224 
48.224 
48.224 
48,224 

137.976 
137.976 
137.976 
137,976 
137,976 
137.976 
137,976 
137,976 
137,976 
137.976 
137.976 

6.654 
6,654 
6,654 
6,654 
6,654 
6,654 
6,654 
6,654 
6.654 
6,654 
6.654 

0.163 
3.2 
0.85 

0.0819 
0.0697 
0.0620 
0.00770 
0.0573 
0,0496 
0.0556 
0,0479 

0.5 
10.6 
2.8 
0.3 
0.2 
0.2 

0,03 
0.2 
0,2 
0.2 
0,2 

Acetaldehyde 
Acrolein 

Antirnony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadr^ium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Pormaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Tcriuene 
Xylene 

o-Xylene 
Total MAPfi 

48,224 
48,224 
48.224 
48,224 
48,224 
48.224 
48,224 
48,224 
48.224 
46.224 
48.224 
48,224 
48,224 
48,224 
48,224 
48,224 
48,224 
48,224 
48,224 
48,224 
46,224 
48,224 
46,224 
48,224 

137.976 
137.976 
137.976 
137.976 
137.976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137.976 
137,976 
137,976 
137,976 
137,976 
137.976 

6,654 
6.654 
6,654 
6,654 
6,654 
6,654 
6.654 
6,654 
6,654 
6,654 
6,654 
6,654 
6,654 
6,654 
6,654 
6,654 
6,654 
6,654 
6,654 
6,654 
6,654 
6,654 
6,654 
6,654 

2.52 E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-O4 

2.12E-04 
2.50E-05 
2.81E-04 
1.93E-04 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

8.38E-05 
2.62E-05 

3.66E-05 
2.58E-03 
1.03E-06 
5.32E-05 
1.60E-05 
3.66E-05 

2.62E-04 

4.66E-05 
2.63E-03 
3.9gE-06 
1.53E-05 
4.32E-04 

7.05E-04 
8.32E-05 
9.35E-04 
6.42E-04 

8.59E-03 
Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
3 - Stack Test Data 

• 
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Summary 

Anntial Emissions (tons/year) 
Pollutant 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PM10-PR1 
PMIO-FIL 
PM25-PRI 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic (Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compotjnds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Add 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPS 

HHIS 
1014.6 
170.7 
18.1 
2.8 

74.1 
68.7 
5.4 

54.2 
48.7 
41.1 
35.7 

1.91 E-02 
5.25E-03 
7.77E-04 
1.02E-04 

1.48E-03 
3.15E-03 
2.19E-02 
2.31 E-04 
2.22E-01 
1.37E-04 
7.77E-03 
1.12E-02 
4.12E-04 
3.07E-01 
4.10E-03 
3.44E-02 
4.72E-03 
2.49E-03 
2.25E-02 

3.96E-04 
6.68E-01 

Hill 6 
1604.0 
303.4 
32.3 
4.9 

131.7 
122.0 

9.7 
96.4 
86.7 
73.2 
63.4 

3.39E-02 
9.33E-03 
1.38E-03 
1.62E-04 

2.64E-03 
5.60E-03 
3.89E-02 
4.11 E-04 
3.94E-01 
2.44E-04 
1.38E-02 
i.ggE-02 
7.32E-04 
5.45E-01 
7.30E-03 
6.11 E-02 
B.40E-03 
4.42E-03 
4.00E-02 

7.04E-04 
1.19E+00 

CT-1 
2.1 
11.5 
0.04 
0.01 
0.16 
0.06 
0.09 
0.15 
0.05 
0.14 
0.05 

3.29E-04 
1.03E-04, 

1.44E-04 
7.18E-04 
4.05E-06 
i09E-04 
6,27E-05 
1.44E-04 

3.66E-03 

1.e3E-04 
1.03E-02 
1.57E-05 
6.01 E-05 
4.57E-04 

5.22E-04 
3.26E-04 
3.67E-03 
2.52E-03 

2.34E-02 

D-11 
0.010 
0.197 
0.052 
0.005 
0.004 
0.004 

0.0005 
0.004 
0.003 
0.003 
0.003 

1.55E-06 
4.84E-^7 

6.76E-07 
4.77E-05 
1.91 E-08 
9,83E-07 
2.95E-07 
6.76E-07 

4.85E-Q6 

6.61 E-07 
4.eGE-05 
7.38E-08 
2.83E-07 
7.99E-06 

1.30E-05 
1.54E-06 
1.73E-05 
1.19E-05 

1.5gE-04 

D-1S 
0:3 
6.6 
1.8 
0.2 
0.1 
0.1 

0.02 
0.1 
0.1 
0.1 
0.1 

5.21 E-05 
1.63 E-05 

2.27 E-05 
1.60E-03 
6.41 E-07 
3,31 E-05 
9.92E-06 
2.27E-05 

1.63E-04 

2.B9E-05 
1.63E-03 
2.48E-06 
9.50E-06 
2.69E-04 

4,38E-04 
5,17 E-05 
5.81 E-04 
3.99E-04 

5.33E-03 

D-1G 

0.6 
11.5 
3.1 
0.3 
0.3 
0.2 
0.03 
0,2 
0,2 
0.2 
0.2 

9.08E-05 
2.84 E-05 

3.97 E-05 
2.80E-03 
1.12E-06 
5.77 E-05 
1.73E-05 
3.97E-05 

2.e4E-04 

5.05E-05 
2.85 E-03 
4,33E-06 
1.66E-05 
4,69E-04 

7.64 E-04 
9.01 E-05 
1.01 E-03 
6.96E-04 

9.31 E-03 

D-17 
0.5 
10.6 
2,8 
0.3 
0.2 
0.2 
0.03 
0.2 
0.2 
0.2 
0,2 

8.38E-05 
2.62E-05 

3.66E-05 
2.58E-03 
1.03E-06 
5,32 E-OS 
1.60E-05 
3,66 E-05 

2.62E-04 

4.66E-05 
2.63E-03 
3.99E-0e 
1,53E-05 
4.32E-04 

7,05E-04 
e.32E-05 
9.35E-04 
6.42E-04 

6-59E-03 

Total 
2.822.1 
514.5 
58.2 
8.5 

206.6 
191.3 
15.3 
151.3 
136.0 
114.9 
99.7 

0.0006 
0.0002 
0.0530 
0.0148 
0.0099 
0.0003 
0.0004 
0.0042 
0.0090 
0.0607 
0.0006 
0.6199 
0.0004 
0.0219 
0.0485 
0.0012 
0.8520 
0.0130 
0.0955 
0.0156 
0.0075 
0.0688 
0.0043 
0.0011 
1.9032 
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CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTl 
PAGE 23 OF 57 

FIPS Statc-County-Facility ID; 150010001? 
DATA REPRESENTATIVE OF JANUARY I, 2005 - DECEMBER 31,2005 
(Form instructions are located on the Facility General Information Form Instructions) 

1) Facility Name: 

2> Permit No(s).: 

HELCO - Keahole Power Plant 

PSD HI 8S-01,0007-01-C& 0256-01 -C 

3) Physical Facility Address: 

Street; 73-4249 Queen Kaahumanu Highway 

City: Kailua-Kona 

4) Emissions Inventory Contact Person Inrarmslion: 
Contact Name: 
Bruce Schlieman 
Mailing Address: 
P.O. Box 2750 

5) Identify CERR source type (CERR t 
(selecl one) Type A: 

6) SIC Code (Primaiy / Secondary): 

Phone U + ext: 
808-543-4516 
Mailing Cily: 
Honolulu 

Fax# 
808-543-4511 
State: 
m 

liresholds found on the first page ofthe Genera! 
TypcBiX Neither 

4911 / 

8) Principal Product: Electrical Generation 

9) Facility UTM coordinates (m): F 

Zone: 4 

lorizontal (x): 811293 

Easting 

Datum: 

m) 

Old Hawaiian 

Zip Code: 96740 

Internet (E-mail) Address: 
hruccschlieniiinWhecn.coni 

Zip Code: 
96840 

Instructions): 

7)NAlCSCode: 221112 

Vertical (y): 2184955 
Northing (m) 

Zone4or3 (e.^, NAD 83, NAD 27, or Old Hawaiian) ' 

10) When the 2003 Hawaii Emissions Inventory Report has been completed, please sign and date below. 

I certify thai I have knowledge of the facts herein set forth, that the same are tme, accurate and complete to tfte best of iny 
knoMMge artd beOef, arxl that all Information rwt ktenUfled by me as conUential In nature shall be treated by the Departnwnt of 
Health as pubUc record. 

fUn j lM^^ f/fA(A^J.eA^ L ^ Signature: 

Name: Norman Verbanic, Jr. 

Title: 

Responsible ORicial 

Production Manager 

Date: ^ / / z ^ ^ t 

2006 04 05 Keahole 2005 ELxIs Gen Info 



2 0 0 6 

F O R M F - 1 

A N N U A L F E E S U M M A R Y F O R C O V E R E D S O U R C E S 

j lpermi t 

HOateF 

l lPermit No. : 

I R e c ' d : 

0256-01-C 

( F O R A I R P O L L U T A N T S E M I T T E D D U R I N G C A L E N D A R Y E A R 
I N f n n DATA IN YEU.OW COLORED CELLS 

1 . F A C I U T Y I N F O R M A T K 3 N ( S l a n s t i n « box t o be slgTMd by RMponsI t ) ! * Official) 

2 0 0 5 ) 

A Facility N a m a : 

0 . Mai l ing Addresa : P.O. B o x 1 0 2 7 ' 

H. Contact Pe rson : B ruce Schf lem 

H E L C O - Keaho le Power Plant 

K. Respons lb lo O f B d a l : Mottrxan VartanHS. J r . a w L . : ^ - « i M • 

8 . Locat ion: 73-4249 Queen Kaahumanu Highway C. Is land: Hawau 

E .C i tv : Hi lo F. State: .Hi 

I. Ti t le: Sen ior Envlronmer^taljSeJentist 

, G . Z ip C o d e : 9 6 7 2 1 

J . Te lephone No. : 8 0 8 - 5 4 ^ - 4 5 1 6 

; : i L . T t a e : .^toductkitSMari iaqer.- M . Tetept ior te N o . B08 t96 f t i 0421 
N. Signature: Date : 

Based on trie infOmuilJon and ImllefftMTned afler rea«o(tat>le inquby, Itie staternenta af>d IrifbrrnaUon In this docurnent 
are true, accurste. and comptele 

2. C A L C U L A T E D E M I S S I O N S p f p o r t e m l e a h w te the neer—t f n t t i o* • low (Une 2B . ) and total annual amis. (Line 3.C.} subject to fs«s w i thou t the rract lon(s) of e ton ] 

E q u i p n t e n t 
Unit No . or Act iv i ty N o . 

D.21 

p -22 

Oi23 
CT-2 

A. Supplemenl (IT eppl.) 

B. Total Report Em»s«k>n» 

C. Total Emissions Subject to Fees 

Ai r Polhj tant Embs fons (tons/yr) 

T S P 

v J 
0.4 

0 .4 

2 .8 

13.1 

16:8 

16 

Other Regulated Atr Pojlutanta including Hazardous Air Pollutants (please specify) 
P M , O f Pfi*2J I S d a I C O I NOx I V O C | Pb | HAPs j N H , 

0^1 

^ ^ 
0 : 4 

2.4 

^Tgr 

. 0 . 1 

'm w 
IM. 
W ^ 
14.5 

0.1 

1.0 

1.0 

17.7 

137.2 

157.0 

0.8 

s.?: 
• 's:. 

•ff-

• O ^ A : : : 

38-& 
48 .5 

.157^ 

1.6 

.11 .7 

U.S 
.1:15:8 

1.54.3 

-151 

0.1 

0.5 

0.5 

0 .1 

0.3 

1.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 .0 

0.2 

1.5. 

1.7 ^ ^ S ' l E ^ ^ ^ d 

D. 328 

3 A N N U A L F E E C A L C U L A T I O N (Use the total annual emlMlona aubjact to faaa calculatad )n Block Z.D.) 

Fee payalile to: 

'- Tcrtal Annual Emtaalopa Subteet to Feea 

0 ' 
"Clean Air Spedal Fund.'- C O V 

- d e a n Air Spedal Fund*- NON' 

(enter Z D . value beloM^ 

A. 328 

c . " - ' -eiSiB 

Multintv 

X 

X 

2005 
sn-ON 
41.67 

10. i e 

Multirrf*/ 

X 

X 

r P I Index Adiuslmrr Eoual 

2,65% incr. '03 to •04) 

1.027 

1.027 

Total 

B. 

D. 

e. 

iBlal 

S 14.038.79 

$3,422.46 

S17.45B.2S 

Note: 2006 V lon charge payable to Clean Air Spvdal Fund - COV - $41.67 x 1.027 • S42.80/ion. 
2000 V lon ctiarge payatrie to Clean Air SpecU Fund - I40N - $10.16 x 1.027 • $10.43ADn. 
H tha •ummed amount found (n 3.E la less (hen S500. then pay the minimum amount of S500, with a check made psyat>te to Ihe 'Clean Air Spedal Fund - GOV.' 
If the Bummed amount Iburx) in 3.E Is greater than SSOO, then pay ttie tbe amounts four>d in 3.B & 3.0 wHh two separale checks made payable to Ihe 
'C lean A i r Spec ia l F u n d • C O V & 'C lean Atr S p e d a l Fund - NON. ' respectively. 

2 0 0 6 0 4 0 5 K e a h o l e 2 0 0 5 E l . x l s F-1 

\ 



F O R M F - 2 

S U P P L E M E N T A 

Permi t No. : 

Date Re t^d : 

0256-01-C 

: 2 Q 0 6 A N N U A L F E E S U M M A R Y F O R C O V E R E D S O U R C E S 
( F O R A I R P O L L U T A N T S E M I T T E D D U R I N G C A L E N D A R Y E A R 

INPUT D A T A IN Y E L L O W C O L O R E D CELLS 
1 . F A C I L I T Y I K F O R M I A T I O N (SIgnatura Imx to ba algnad by Raaponslbia Official) 

2 0 0 5 ) 

K Facilfty N a m e : H E L C O - Keatrote Pcrwer Plant 

D. Respons ib le 

ft. Loca t ion : 73 -4249 Queen Kaahumanu Highway C . Is land: 

O. S ignature : 

ofBciai:Nfl^^vamghitfeitf£er:a^ -Pisaaaiiin-M^hrger^^-^' D:;^.^ 
HawaU 

.-• F. Te lephone No.: 808^060-0421 

Based on the Information and tiellaf formed after reasonable kiqirfiy. the statements and Information In this document 

are true, accurate, and ComplatB 

2 . C A L C U L A T E D E M I S S I O N S (Report amissions to tha nearest tenth of a ton) 

E q u i p m e n t 
Unit N o . o r Acthr i ty No . 

BS-1 

cr-4 umk 

Supplemenl 
Total Repor t E in lss iona 

A i r Po l lu tan t Emiss ions (tons/yr) 

T S P 

P.O 

m 

. 13 .1 . 

Other Regulated Ai r Pol lutants lndudtr>g Hazardous Air Pollutants 
P M , 

0.0 

i^M-

11.7 

P M „ 

OS>J:. 
• e . 0<^ 

6 ^ -

i r - . r ^ i - i r t 

L ^ ^ 
=•- . • ' . - ' :V 

•••' - : 4 

11^S.V: 

• s ^ 

0 .0 m '̂. 
^ 

'^B^ 
^ ^ 3 ^ 

^ ^ 

^ 

C O 

km.ii 

•S 

^ft^?^ 

NOx 

^ 
mM: 

' j ^ « » - ' < : • " • 

UM^l 

355:87 

V O C 

:: ;o:o;:; 
^'JOA:. 

:0.2 

:'it*'.ir:i:i; 
" ^ ^ f ? ^ 

• A - • •••7 

0 : 3 . • 

Pb 

,0.0 

0.0: 

0.0, 

. V . - ( 5 , 

ms 

(please specify) 
HAPs 

0.0. 

P.8 
0.7 

,1:5-. 

N H , 

\ 
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CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 26 OF 57 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor 

IL 
(Ib/MMBtu) uj 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Buladiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xytene 
total hAPs 

13,230 
13.230 
13,230 
13,230 
13,230 
13,230 
13.230 
13.230 
13,230 
13.230 
13.230 
13.230 
13.230 
13,230 
13.230 
13.230 
13.230 
13.230 
13,230 
13.230 
13,230 
13,230 
13,230 
13,230 
13,230 
13.230 
13,230 
13.230 
13,230 
13.230 
13,230 
13.230 
13,230 
13,230 
13,230 

137.976 
137.976 
137,976 
137,976 
137,976 
137,976 • 
137,976 
137,976 
137,976 
137,976 
137.976 
137.976 
137.976 
137,976 
137.976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 

. 137,976 
137,976 
137,976 
137,976 
137.976 
137,976 
137,976 
137,976 
137,976 
137,976 
137.976 
137,976 
137.976 
137,976 

1,825 
1.825 
i.825 
1,825 
1,825 
1.825 
1.825 
1.825 
1.825 
1,825 
1,825 
1.825 
1,825 
1.825 
1.825 
1,825 
1,825 
1,825 
1,825 
1,825 
1.825 
1.825 
1,625 
1,825 
1.625 
1,825 
1,825 
1,825 
1,825 
1.825 
1,825 
1,825 
1,625 
1,825 
1,825 

0.163 
1.74 
0.85 

0.0819 
0.0697 
0.062 

O.O077 
0.0573 
0.0496 
0.0556 
0.0479 

2.52E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-O4 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-O5 
2.81 E-04 
1.93E-04 

M 
S 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.1 
1,6 
0.8 
0.1 
0.1 
0.1 
0,01 
0.1 
0.05 
0.1 

0.04 
2,30E-05 
7,19E-06 

1.00E-05 
7.08E-04 
2.83E-07 
.̂ 1.46E-05 
4.38E-06 
1.00E-05 

7.20E-05 

1.28E-05 
7.21 E-04 
1.10E-06 
4.20E-06 
1.19E-04 

1.93E-04 
2.28E-05 
2.56E-04 
1.76E-04 

2.36E-03 
Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2006 04 05 Keahote 2005 El.xls D-21 
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CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 27 OF 57 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) 

% Annual 
ff Emissions 

(tons/yr) 

802 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PM10-PRI 
PMIO-FIL 
PM25-PRI 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compound^ 
Arsenic Compounds 

Benzene 
Beryllium Compound^ 

1,3-Butadiene 
Cadmium Compound? 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochtoric Acid 
Lead Compounds.. 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds' 

Toluene 
Xylene 

o-Xylene 
Total MAPs 

89.073 
89.073 
89.073 
89,073 
89,073 
89.073 
89,073 
89,073 
89.073 
89,073 
89,073 
89,073 
89,073 
89,073 
89,073 
89,073 
89.073 
89.073 
89,073 
89.073 
89,073 
89,073 . 
89,073 
89.073 
89,073 
89,073 
89.073 
89.073 
89.073 
89,073 
89,073 
89,073 
89,073 
89,073 
89,073 

137,976 
137.976 
137.976 
137.976 
137.976 
137,976 
137.976 
137.976 
137,976 
137,976 
137.976 
137,976 
137,976 
137,976 
137.976 
137,976 
137.976 
137,976 
137.976 
137,976 
137.976 
137,976 
137,976 
137,976 
137.976 
137,976 
137,976 
137,976 
137.976 
137.976 
137,976 
137.976 
137.976 
137.976 
137,976 

12,290 
12,290 
12.290 
12,290 
12,290 
12.290 
12,290 
12.290 
12,290 
12,290 
12,290 
12,290 
12.290 
12,290 
12.290 
12,290 
12,290 
12.290 
12,290 
12,290 
12.290 
12,290 
12.290 
12,290 
12,290 
12,290 
12.290 
12.290 
12,290 
12.290 
12,290 
12,290 
12,290 
12,290 
12.290 

0.163 
1,9 

0.85 
0.0819 
0.0697 
0.062 
0,0077 
0.0573 
0.0496 
0.0556 
0.0479 

2.52E-Q5 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E.O4 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
S 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1.0 
11.7 
5.2 
0.5 
0,4 
0.4 

0.05 
0.4 
0.3 
0.3 
0.3 

t.55E-04 
4.84E-05 

6.76E-05 
4.77E-03 
1.90 E-06 
9.83E-05 
2.95E-05 
6.76E-05 

4.85E-04 

8.60E-05 
4.85E-03 
7.37E-06 
2.83E-05 
7.99E-04 

1.30E-03 
1.54E-04 
1.73E-03 
1.19E-03 

1.59E-02 
Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Faeftor 
S - Stack Test Data 

• 
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/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 28 OF 57 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor ^ 

(Ib/MMBtu) LU 

Annual 
Emissions 
(lons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compour^ds 

Cotialt Compounds 
Ethyltwnzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xvlene 
Total HAPs 

" 88.733 
88.733 
88,733 
88,733 
88,733 
88.733 
88.733 
88.733 
88.733 
88,733 
88.733 
88.733 
88,733 
88.733 
88,733 
88,733 
88.733 
88.733 
88.733 
88.733 
88,733 
88.733 
88.733 
88,733 
88.733 
88,733 
88.733 
88.733 
88,733 
88,733 
88.733 
88.733 
88.733 
88.733 
88,733 

137,976 
137,976 
137,976 
137,976 
137.976 
137,976' 
137,976 
137,976 
137,976 
137,976 
137.976 
137.975 
137.976 
137,976 
137,976 
137,976 
137,976 
137.976 
137,976 
137.976 
137,976 

. 137,976 
137,976 
137,976 
137,976 
137.976 
137.976 
137,976 
137.976 
137.976 
137,976 
137.976 
137,976 
137.976 
137.976 

12.243 
12.243 
12.243 
12.243 
12.243 
12,243 
12.243 
12,243 
12.243 
12.243 
12.243 
12.243 
12.243 
12,243 
12.243 
12.243 
12.243 
12.243 
12,243 
12,243 
12.243 
12.243 
12,243 
12.243 
12,243 
12,243 
12,243 
12,243 
12,243 
12,243 
12,243 
12.243 
12.243 
12.243 
12.243 

0.163 
1,74 
0,85 

0.0819 
0.0697 
0.062 
0.0077 
0.0573 
0,0496 
0.0556 
0,0479 

2.52E-05 
7.88E-06 

1.10E-05 
7.76 E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4,60E-06 
1.30E-O4 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
S 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1.0 
10.7 
5.2 
0.5 
0.4 
0.4 

0,05 
0.4 
0.3 
0.3 
0.3 

1.54E-04 
4.82E-05 

6.73E-05 
4.75E-03 
1,90E-06 

,9.79E-05 
2.94E-05 
6.73E-05 

4.83E-04 

8.57E-0S 
4.84E-03 
7.35E-06 
2.82E-05 
7.96E-04 

1.30E-03 
1.53E-04 
1.72e-03 
1.18E-03 

1.56^-02 
Notes: 
M - Mass Balance 
P - Pennit Limit 
A - AP-42 Emisston Factor 
S-Stack Test Data 
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CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTl 
PAGE 29 OF 57 

CT-2 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor ^ 

u. (Ib/MMBtu) uJ 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphonjs 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xytene 
Total HAf>s 

1,577.763 
1,577,763 
1,577,763 
1,577.763 
1,577.763 
1.577.763 
1,577,763 
1,577.763 
1,577.763 
1,577.763 
1.577.763 
1.577.763 
1.577,763 
1.577,763 
1.577.763 
1.577,763 
1,577,763 
1.577,763 
1,577,763 
1,577.763 
1,577.763 
1,577.763 
1,577.763 " 
1,577.763 
1,5/7,763 
1.577,763 
1,577,763 
1.577,763 
1.577,763 
1,577.763 
1,577,763 
1,577,763 
1,577.763 
1,577.763 
1,577.753 

137.976 
137.976 
137.976 
137,976 
137,976 
137.976 
137,976 
137.976 
137.976 
137,976 
137.976 
137.976 
137.976 
137,976 
137,976 
137,976 
137,976 
137,976 
137.976 
137.976 
137,976 
137.976 
137.976 
137.976 
137.976 
137.976 
137,976 
137.976 
137,976 
137,976 
137.976 
137.976 
137,976 
137.976 
137,976 

217,693 
217,693 
217.693 
217.693 
217,693 
217,693 
217,693 
217,693 
217.693 
217.693 
217.693 
217.693 
217.693 
217.693 
217,693 
217,693 
217.693 
217.693 
217;693 
217,693 
217,693 
217,693 
217,693 
217,693 
217,693 
217.693 
217,693 
217,693 
217,693 
217,693 
217,693 
217,693 
217,693 
217,693 
217,693 

0.163 
0.133 

0.00392 
0.000547 

0.0255 
0.0183 
0.0072 
0.02184 
0.01464 
0,02134 
0.01414 
2.52E-05 
7.88E-06 

1.10E-05 
5.50E-05 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

2.80E-O4 

1.40E-05 
7.90E-O4 
1.20E-06 
4.60E-06 
3.50E-05 

4.00E-05 
2.50E-05 
2.81E-04 
1.93E-04 

M 
S 
S 
S 
• 
S 
A 
• 
• 
• 
• 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

17.7 
14.5 
0.4 
0.1 
2.8 
2.0 
0.8 
2.4 
1,6 
2.3 
1.5 

2,74E-03 
8,58E-04 

1,20E-03 
5.99E-03 
3.37E-05 
1.74E-03 
5.22E-04 
1.20E-03 

3.05E-02 

1.52E-03 
6.60E-02 
1.31 E-04 
5.01 E-04 
3.81 E-03 

4.35E-03 
2.72E^3 
3.06E-02 
2.10E-O2 

1.95E-01 
Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
* - Stack Test Data and AP-42 Particle Size Distribution 
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CA-IR-60 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor ^ 

(Ib/MMBtu) UJ 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
FonnaldehydB 

Hydrochbric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoric 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

total MA^S 

354 
354 
354 
354 
354 
354 
354 
354 
354 
354 
354 
354 
354 
354 
354 
354 
354 
354 
354 
354 
354 
354 
354 
3S4 
354 
354 
354 
354 
354 
354 
354 
354 
354 
354 
354 

137.976 
137.976 
137,976 
137,976 
137.976 
137.976 • 
137,976 
137.976 
137.976 
137.976 
137,976 
137.976 
137.976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137.976 

. 137.976 
137,976 
137.976 
137,976 
137,976 
137.976 
137,976 
137,976 
137.976 
137,976 
137.976 
137.976 
137.976 
137,976 

49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 

0.163 
3.2 

0.85 
0.0819 
0.0697 
0.062 
0.0077 
0.0573 
0.0496 
0.0556 
0.0479 

2.52E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.004 
0.078 
0,021 
0.002 
0.002 
0.002 
0.000 
0.001 
0.001 
0.001 
0.001 

6.15E-07 
1.92E-07 

2.69E-07 
1.90E-05 
7.57E-09 
3.91 E-07 
1.17E-07 
2.69E-07 

1.93E-06 

3.42E-07 
1.93E-05 
2.93E-08 
1.12E-07 
3.17E-06 

5.18E-06 
6.11 E-07 
6.66E-06 
4.71 E-06 

6.31 E-05 
Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) 

*£ Annual 
^ Emissions 
m (tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-F1L 

6,559,756 
6.559,756 
6.559,756 
6.559.756 
6,559.756 
6.559.756 
6,559.756 
6,559.756 
6.559.756 
6,559.756 
6,559.756 

137,976 
137,976 
137,976 
137,976 
137.976 
137,976 
137,976 
137,976 
137.976 
137,976 
137.976 

905.089 
905.089 
905,089 
905.089 
905,089 
905.089 
905.089 
905,089 
905.089 
905.089 
905,089 

0,163 
0,151 
O.0361 

0.000183 
0.01502 
0.00782 
0.0072 
0.01346 
0.00626 
0.01324 
0.00604 

M 
S 

s 
s 
fl 

s 
A 
• 
* 
• 
• 

73.8 
68.3 
16.3 
0.1 
6.8 
3.5 
3.3 
6.1 
2,8 
6.0 
2.7 

Acetaldehyde 6,559.756 137.976 905,089 
Acrolein 6,559,756 137.976 905,089 

Antimony Compounds 6,559.756 137,976 905,089 
Arsenic Compounds 6,559.756 137,976 905.089 

Benzene 6.559.756 137.976 905.089 
Beryllium Compounds 6,559.756 137.976 905.089 

1,3-Butadiene 6.559.756 137.976 905.089 
Cadmium Compounds 6.559.756 137.976 905,089 
Chromium Compounds 6.559,756 137.976 905.089 

Cobalt Compounds 6,559,756 137,976 905,089 
Ethylbenzene 6,559.756 137,976 905,089 
Fonnaldehyde 6,559,756 137,976 905,089 

Hydrochtoric AcW 6,559,756 137,976 905,089 
Lead Compounds 6,559,756 137,976 90S^89 

Manganese Compounds 6,559,756 137,976 905,089 
Mercury Compounds 6,559,756 137,976 905,089 
Nickel Compounds 6.559.756 137,976 905,089 

Naphthalene 6,559,756 137,976 905.089 
Phosphorus 6,559.756 137.976 905.089 

POM 6,559,756 137.976 905,089 
Selenium Compounds 6.559.756 137.976 905.089 

Toluene 6,559,756 137.976 905,089 
Xylene 6,559,756 137.976 905,089 

O-Xylene 6.559,756 137.976 905.089 

2,52E-05 
7.88E-06 

1,10E-05 
5,50E-05 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

2.80E-04 

1.40E-05. 
7.90E-04 
1.20E-06 
4.60E-06 
3.50E-05 

4.00E-05 
2.50E-05 
2.81 E-04 
1.93E-04 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

-A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1.14E-02 
3.57E-03 

4,98E-03 
2.49E-02 
1.40E-04 
7.24E-03 
2.17E-03 
4,98E-03 

1.27E-01 

6.34E-03 
3.58E-01 
5.43E-04 
2.08E-03 
1.58E-02 

1.81 E-02 
1.13E-02 
1.27E-01 
8.73E-02 

Total HAPs 8.12E-01 
Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
* - Stack Test Data and AP-42 Particle Size Distribution 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission *£ 
Factor °̂  

(Ib/MMBtu) cu 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Buladiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochtoric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Ntokel Compounds 

Naphthalene 
Phosphorus 

POM 
S e n i u m Compounds 

Toluene 
Xylene 

o-Xylene 
total HAPs 

5.635,622 
5,635.622 
5,635.622 
5,635,622 
5,635,622 
5,635.622 
5.635.622 
5.635.622 
5,635.622 
5.635,622 
5.635,622 
5.635.622 
5.635.622 
5,635,622 
5,635,622 
5,635.622 
5,635.622 
5,635,622 
5,635,622 
5.635,622 
5,635,622 
5.635,622 
5.635.622 
5,635,622 
5,635,622 
5,635.622 
5,635.622 
5,635.622 
5,635,622 
5.635,622 
5,635,622 
5.635,622 
5,635.622 
5,635,622 
5.635,622 

137,976 
137,976 
137.976 
137,976 
137,976 
137.976 
137.976 
137.976 
137.976 
137,976 
137.976 
137.976 
137.976 
137.976 
137,976 
137.976 
137.976 
137,976 
137,976 
137,976 
137.976 
137.976 
137.976 
137,976 
137,976 
137,976 
137,976 
137,976 
137.976 
137,976 
137,976 
137,976 
137.976 
137,976 
137.976 

777,581 
777.581 
777,581 
777,581 
777.581 
777.581 
777.581 
777,581 
777.581 
777,581 
777,581 
777,581 
777.581 
/;7.581 
777,581 
777.581 
777.581 
777,581 
777.581 
777,581 
777.581 
777.581 
777.581 
777.581 
//7,581 
777.581 
777.581 
777.581 
777,581 
777,581 
777,581 
/ / / ,581 
/ / / ,581 
/ / / .581 
/ / / ,581 

0.163 
0.122 
0.053 

0,00051 
0,0163 
0.0091 
0.0072 

0.01448 
0.00728 
0.01423 
0.00703 
2.52E-05 
7.88E-06 

1.10E-05 
5.50E-05 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

2.80E-04 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
3.50E-05 

4.00E-05 
2.50E-O5 
2.81 E-04 
1.93E-04 

M 
S 
S 

s 
« 

s 
A 
" 
• 
* 
• 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

63.4 
47.4 
20.6 
0.2 
6.3 
3,5 
2.8 
5.6 
2.8 
5.5 
2.7 

9.80E-03 
3.06E-03 

4.28E-03 
2.14E-02 
1.21E-04 
6.22E-03 
1.87E-03 
4.28E-03 

1.09E-01 

5.44E-03 
3.07E-01 
4.67E-04 
1.79E-03 
1.36E-02 

1.56E-02 
9.72E-03 
1.09E-01 
7.50E-02 

6.98E-01 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emisston Factor 
S - Stack Test Data 
' - Stack Test Data and AP-42 Particle Size Distribution 
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Summary 

Annual Emissions (tons/year) 
Pollutant 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic ( impounds 

Benzene 
BerylSum Ct^npounds 

1,3-eutadIene 
Cadmium Compounds 
Chromium Compounds 

Cotialt Compounds 
Ethylt>enzene 
Formaldehyde 

Hydrochloric Add 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
to ta l HAPS 

D-21 
0.1 
1.6 
0.B 
0.1 
0.1 
0.1 

0.01 
0.1 

0.05 
0.1 
0.04 

2.30E-05 
7.19E-06 

1.00E-05 
7.06E-04 
2.83E-07 
1.46E-05 
4.38E-06 
1.00E-05 

7.20E-05 

1.28E-05 
7.21 E-04 
1.10E-06 
4.20E-06 
1.19E-04 

1.g3E-04 
2.28E-05 
2.56E-04 
1.76E-04 

2.36E-03 

D-22 

1.0 
11.7 
5.2 
0.5 
0.4 
0.4 

0.05 
0.4 
0.3 
0.3 
0.3 

1.55E-04 
4.84E-05 

6.76E-05 
4.77E-03 
1.90E-06 
9.83E-05 
2.95E-05 
6.76E-05 

4.e5E-04 

8.60E-05 
4.85E-03 
7.37 E-06 
2.B3E-05 
7.99E-04 

1.30E-03 
1.54E-04 
1.73E-03 
1.19E-03 

1.5gE-02 

D-23 

1.0 
10.7 
5.2 
0.5 
0.4 
0.4 

0.05 
0.4 
0.3 
0.3 
0.3 

1.54E-04 
4.82E-05 

6.73E-05 
4.75E-03 
1.90E-06 
9.79E-05 
2.94E-05 
6.73E-0S 

4.e3E-04 

6.57E-05 
4.84E-03 
7.35E-06 
2.e2E-05 
7.96E-04 

1.30E-03 
1.53E-04 
1.72E-03 
1.18E-03 

1.58E-02 

CT-2 

177 
14.5 
0.4 
0.1 
2.8 
2.0 
0.6 
2.4 
1.6 
2.3 
1.5 

2.74 £-03 
8.58E-04 

1.20E-03 
5.99E-03 
3.37E-05 
1.74 E-03 
5.22E-04 
1.20E-03 

3,05E-02 

1.52E-03 
8.60E-02 
1.31 E-04 
5.01 E-04 
3.B1E-03 

4.35E-03 
2.72E-03 
3,06E-02 
2.10E-02 

1.95E-01 

BS-1 

0.004 
0,078 
0.021 
0.002 
0.002 
0.002 

0.0002 
0.001 
0.001 
0.001 
0.001 

6.15E-07 
1.92E-07 

2.69E-07 
1.90E-05 
7.57E-09 
3.91 E-07 
1.17E-07 
2.69E-07 

1.93E-06 

3.42 E-07 
1.93E-05 
2.93 E-08 
1.12E-07 
3.17E-06' 

5.18E-06 
6,11 E-07 
6,86E-06 
4,71 E-06 

6.31 E-05 

CT-4 
73.8 
68.3 
16.3 
0.1 
6.8 
3.5 
3.3 
8.1 
2.8 
6.0 
2.7 

1.14E-02 
3,57E-03 

4.98E-03 
2.49E-02 
1.40E-O4 
7.24E-03 
2.17E-03 
4.98E-03 

1.27E-01 

6.34E-03 
3.58E-01 
5,43E-04 
2,08E-03 
1.58E-02 

1.81 E-02 
1.13E-02 
1.27E-01 
8.73E-02 

8,12E-01 

CT.5 

63,4 
47.4 
20.6 
0.2 
6.3 
3.5 
2.8 
5.6 
2.8 
5.5 
2.7 

9.80E-03 
3.06E-03 

4,28E-03 
2,14E-p2 
I.2IE-64 
6.22E-03 
1.87E-03 
4.2GE-03 

1.09E-01 

5.44 E-03 
3.07 E-01 
4.67 E-04 
1.79 E-03 
1.36 E-02 

1.56E-02 
9.72E-03 
1.0DE-01 
7.50E-02 

6.98 E-01 

Total 

157.0 
154.3 
4B.5 
1.5 
16.8 
g.g 
7.0 
15.0 
7.9 
14.5 
7.5 

0.0243 
0.0076 

0.0106 
0,0625 
0.0003 
0.0154 
0.0046 
0.0106 

0.2671 

0.0135 
6.7611 
0.0012 
0.0044 
0.0350 

0.0408 
0.0241 
0.2707 
0.1859 

1.74E+00 
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CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTl 
PAGE 34 OF 57 

FTPS State-Couniy-Facility ID: 1500100021 
DATA REPRESENTATIVE OF JANUARY 1,2005 - DECEMBER 31,2005 
(Form instructions are located on the Facility Oncral Information Form Instructions) 

1) Facility Name: 

2) Permit No(s).: 

HELCO - Puna Power Plant 

0235-01-C 

3) Physical Facility Address: 

Strecv. Puna Mill Road 

City: Keaau Zip Code: 96749 

4) Emissions Inventory Contact Person Inronnalion: 

Contact Name: 
Bruce Schlieman 
Mailing Address: 
P.O. Box 2750 

Phone H + ext: 
808-543-4516 
Mailing City: 
Honolulu 

Fax* 
808-543-4511 
State: 
HI 

Internet (E-mail) Address: 
hrucc.schlicmnnifflicco.L-rifii 
Zip Code: 
96840 

5) Identify CERR source type (CERR thresholds found on the first page ofthe General Instructions): 
(selecl one) Type A: TypeB:?^ Neither: 

6) SIC Code (Primary / Secondary): 4911 7)NAlCSCodc: 221112 

8) Principal Product: Electrical Generation 

9) Facility UTM coordinates (m): Horizontal (x): 286646 

Zoss: 5 

Easting (m) 

Datum: Old Hawaiian 

Vertical (y): 2172337 
Northing (m) 

Zone 4 or 5 ( c i . NAD 83, NAD 27, or Old Hawaiian) 

10) When tbe 20DS Hawaii Emissions Inventory Report has been completed, please sign and date below. 

I certify that I have knowledge of the facts herein aet forth, that the same are tme. accurate and complele to the best of my 
knowledge and beQef. and that all information not klentHled by me as confidential In nature shall be treated by ttm Department of 
Heatth 89 public i 

Signature: ^ (^J^H^^^l / j fCfUt**^^-^ , . d ^ 

Name: Nonnan Verbanic, Jr. Date : ^ / ^ / O ^ 
Responsibte Oflicml 

Title: Production Manager 

2006 04 05 Puna 2005 El.xls Gen Info 



2006 
F O R M F-1 

ANNUAL FEE SUMMARY FOR COVERED SOURCES 

(FOR AIR POLLUTANTS EMITTED DURING CALENDAR YEAR 
INPUT DATA IN YELLOW COLORED CELLS 

1 . F A C I u m r I N F O R M A T I O N (Slon^tuiw ( M X t o b * s lgrwd by RMpens lbU OMclsl} 

2005 ) 

tPermtt No.; 

Data Rec'd: 

0235-01-C 3 
A. FadBtv Name: HELCO - Puna Power Plant 

D. MalBng Addreaa: P.O. Box .1027 

H. Contact Peraon: Bftice Schlieman: 

K. Reaponsible OfBdal: Norman Verbanfc 

B. tjocation: Puna MiU Road C. Island: HavyaU 

E.Ctty: iHlto F.Stata: HI 

I. TWa: Senior EnvlrpnmeKtaL€d6ntlit 

G. Zip Code: 96?il1 

N. Signature: 
LTtUe: Produbtkfri" Mariager'^ 

J. Telephone No.: 606^543-4616 
M. Te lephone No . 6 0 8 - 9 6 9 - 0 4 2 1 

Date : 

B&aed on the (rttOrmatlon and t )e tM tOcmed attm resaonabiB tngfisi. t iM stetementa end tnfermaUon In tHa document 
are Irua. accuratg. and complete 

2 . C A L C U L A T E O E M I S S I O N S [Report emlCTlona t a the n w e a t tentti o l • Ion (Line a.B.> and total annual Mnls. (Una 2.C.) aubjact to ta«s w i thou t tha rract len(a) of « ton] 

E q u i p m e n t 
Unit No . o r Act iv i ty No . 

Boiler 

CT-3 

PpSGI 

A Supptemamfffappl-), 

B. Total Report Emttatooa 

C. Total Emiaatona Subiect to Feea 

Ai r Pol lutant Emiaatona (tons/yr) 

TSP 
06 .2 

5.3 

0.0 

101.5 

Jfil. 

Other RegiJated Ai r PoPutanta Including Hazardous Air Pollutanto (;dease specify) 
P M 

^ O T 

4 .5 

0.0 

74.9. 

"PRG 
^mg 
^W 

57:7 

s ^ 
IgM tstm 
^^M 

.iMS.a 

C O 

.0.0 

-37-5 

NOx 

221.5: 

19,3 

0.1 

240.ft- ;_ 3.7 

VOC 
.•3-«'-" 

M L 

P b 

0.0 

0.0 

HAPs 

0.9 

0.3 

0.0 

1:2 

N H , 

3 A N N U A L F E E C A L C U L A T I O N (U» f t he to ta l anmia l amlaatona a u l ^ e d t o teee calcuteled In Block a.D.) 

: Total Annual Emtealofw Subiect to Fees 

(ertter 2.D. vah«e beloMO 

Fee payable to: "Clean AU-SpecW Fund |> C O V A '••' l . i ^ 

MuMohf 2QQ5 m S M t CPI Index Adiuatmn EsUBl 

y r P N 2.G5* Incr. "03 to tM) 

41.67 X 1.027 

'Cleen Alf Spectel Fund - NON* C. 1,6«9 10.16 1.027 

Tolal 

B. 

E. 

Note: 2006 Won charge payable to Clean Air Sfbfdal Fund - COV - $41.67 x 1.DZ7 - S42.80Aon. 
2006 V lon ctwrge payable to Clean Air Spedal Fund-NON - $10.16 x 1.0Z7 - $10.43/ton. 
If the sunmed amouni found In 3.E la leaa than $500. then pay ttte minbnum amount of SSOO, with a check made payatite to the 'Clean Air Spedal Furxl - COV.' 
rf the summed amouni found In 3.E Is greater than $500, Itien pay the fee amounla fourtd In 3.B & 3.0 wtth two separale checks made payable lo ttM -
'Clean Air Spedal Fund - COV ft 'Clean Air Spedal Fund - NON.* respecthraly. 

2006_04_05 Puna 2005 ELxls 
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Boiler No 6 FO 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 36 OF 57 

Pollutant 

Annual 
Fuel Use 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) 

% Annual 
^ Emissions 
UJ (tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO^PRl 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Buladiene 
Cadmium Compounds 
Chromium Compounds 

Cot)alt Compounds 
Ethyllwnzene 
Fonnaldehyde 

Hydrochloric Acid 
Lead^ompounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphonjs 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

9,386,034 
9,386,034 
9,386.034 
9,386,034 
9,386.034 
9,386,034 
9,386,034 
9,386,034 
9,386.034 
9,386,034 
9.386,034 
9,386.034 
9,386,034 
9.386,034 
9.386.034 
9.386,034 
9,386.034 
9,386,034 
9,386.034 
9,386.034 
9,386,034 
9,366,034 
9,386,034 
9,386,034 
9.386,034 
9.386,034 
9.386.034 
9,386,034 
9,386,034 
9.386,034 
9,386.034 
9.386,034 
9,366,034 
9.386,034 
9,366.034 

150,558 
150,558 
150,558 
150,558 
150,558 
150,558 
150.558 
150,558 
150.558 
150.558 
150,558 
150,558 
150.558 
150,558 
150.558 
150.558 
150.558 
150,558 
150.558 
150.558 
150,558 
150.558 
150,556 
150.558 
150,658 
150,558 
150.558 
150.558 
150,556 
150.558 
150.558 
150,558 
150.556 
150,558 
150,558 

1.413,143 
1,413.143 
1.413.143 
1,413,143 
1,413,143 
1,413.143 
1,413,143 
1.413.143 
1.413.143 
1.413.143 
1,413.143 
1.413,143 
1,413.143 
1.413,143 
1,413.143 
1.413,143 
1,413,143 
1.413.143 
1,413,143 
1,413.143 
1.413.143 
1,413,143 
1,413.143 
1.413,143 
1.413,143 
1,413.143 
1.413.143 
1,413,143 
1,413.143 
1.413.143 
1,413.143 
1,413,143 
1,413.143 
1,413.143 
1.413,143 

1.863 
0.313 

0.0333 
0.O0507 
0.136 
0.126 

0.0100 
0.0995 
0.0895 
0.0755 
0.0655 

3.50E-05 
8.8QE-06 
1.43E-06 
1.85E-07 

2.65E-06 
5.63E-06 
4.01 E-05 
4.24E-07 
4.07E-04 

1.01 E-05 
2.00E-05 
7.53E-07 
5.63E-04 
7.53E-06 
6.31 E-05 
e.67E-06 
4.55E-06 
4.13E-05 

7.27E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1316.3 
221.2 
23.5 
3.6 

96.1 
89.0 
7.1 

70.3 
63,2 
53.3 
46.3 

2.47E-02 
6.22E-Q3 
1.01E-03 
1.31 E-04 

1.87E-03 
3.98E-03 
2.84E-02 
3.00E-04 
2.87E-01 

7.11E-03 
1.41 E-02 
5.32E-04 
3.98E-01 
5.32E-03 
4.48E-02 
6.12E-03 
3.22E-03 
2.92E-02 

5.13E-04 
Notes: 
M - Mass Balance 
P - Pennit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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Boiler No 2 FO 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 37 OF 57 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor ^ 

(Ib/MMBtu) UJ 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochk)ric Add 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

11,124 
11.124 
11.124 
11.124 
11,124 
11.124 
11.124 
11.124 
11,124 
11,124 
11,124 
11.124 
11.124 
11,124 
11.124 
11,124 
11,124 
11,124 
11.124 
11.124 
11.124 
11.124 
11,124 
11,124 
11,124 
11.124 
11.124 
11.124 
11.124 
11.124 
11.124 
11,124 
11.124 
11,124 
11.124 

137,976 
137.976 
137,976 
137,976 
137,976 
137.976" 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 
137.976 
137.976 
137.976 
137,976 
137.976 
137,976 
137.976 

. 137.976 
137.976 
137.976 
137.976 
137.976 
137.976 
137.976 
137,976 
137,976 
137,976 
137.976 
137,976 
137.976 
137,976 

1,535 
1.535 
i.535 
1.535 
1,535 
1,535 
1,535 
1.535 
1,535 
1.535 
1,535 
1,535 
1.535 
1,535 
1.535 
1,535 
1,535 
1.535 
1.535 
1.535 
1.535 
1.535 
1,535 
1.535 
1,535 
1,535 
1,535 
1.535 
1,535 
1,535 
1.535 
1.535 
1,535 
1,535 
1,535 

0.163 
0.171 
0.0357 

0.00143 
0,0236 
0,0143 
0.00929 
0.0164 
0.00714 
0.0111 

0.00179 

3.75E-05 
4.00E-06 
1.53E-06 
3,00E-06 

3.00E-06 
3.00E-06 
4.30E-05 
4.54E-07 
4.36E-04 

9.00E-06 
6.00E-06 
3.00E-06 
3.00E-06 
8.07E-06 
6.76E-05 
9.29E-06 
1.50E-05 
4.43E-05 

7.79E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0,1251 
0.1312 
0,0274 
0,0011 
0.0181 
0.0110 
0.0071 
0.0126 
0.0055 
0.0085 
0.0014 

2.88E-05 
3.07E-06 
1.17E-06 
2,30 E-06 

2,30E-06 
2.30E-06 
3.30E-O5 
3.49E-07 
3.34E-04 

6.91 E-06 
4.60E-06 
2.30E-06 
2.30E-06 
6.19E-06 
5.19E-05 
7.13E-06 
1.15E-05 
3.40E-05 

5.97E-07 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
8 - Stack Test Data 
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Boiler Spec Used Oil 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 38 OF 57 

Annual 
Fuel Use 

Emission >̂  
Factor DC 

Pollutant (gal/yr) (lb/10'gal) & 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

5.376 
5,376 
5,376 
5.376 
5,376 
5,376 
5.376 
5,376 
5.376 
5.376 
5.376 
5.376 
5,376 
5.376 
5,376 
5,376 
5.376 
5,376 
5,376 
5,376 
5.376 
5.376 
5,378 
5.376 
5.376 
5,376 
5,376 
5.378 
5,376 
5.376 
5,376 
5,376 
5,376 
5,376 
5.376 

268.5 
47 
5.0 
0.76 
20.43 
18.93 
1.5 

14.94 
13.44 
11,34 
9.84 

1.10E-01 

9.30E-03 
2.00E-02 
2.10E-04 

3.30E-02 
5.50E-01 
6.80E-02 

1.10E-02 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.7217 
0.1263 
0.0134 
0.0020 
0.0549 
0,0509 
0.0040 
0.0402 
0.0361 
0.0305 
0.0264 

2.96E-04 

2.5QE-05 
5.3aE-05 
5.64E-07 

8.87E-05 
1,48E-03 
1.83E-04 

2.96E-05 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2006 04 05 Puna 2005 El.xls Boiler Spec Used Oil 



Boiler Total 

Pollutant 
S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-6utadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPs 

No. 6 FO 
(tons/yr) 
1.316.3 
221.2 
23.5 
3.6 

96.1 
89.0 
7.1 

70.3 
63.2 
53.3 
46.3 

2.47E-02 
6.22E-03 
1.01 E-03 
1.31 E-04 

1.87E-03, 
3.98E-03 
2.84E-62 
3.00E-04 
2.87E-01 

7.11 E-03 
1.41 E-02 
5.32E-04 
3.g8E-01 
5.32E-03 
4.46E-02 
6.12E-03 
3.22E-03 
2.e2E-02 

5.13E-04 

Annual Emissions 
No. 2 FO 
(tons/yr) 
0.1251 
0.1312 
0.0274 
0.0011 
0.0181 
0.0110 
0.0071 
0.0126 
0.0055 
0.0085 
0.0014 

2.88E-05 
3.07E-06 
1.17E-06 
2.30E-06 

2.30E-06 
2.30E-O6 
3.30E.O5 
3.49E-07 
3.34E-04 

6.91 E-06 
4.60E-06 
2.30E-06 
2.30E-06 
6.19E-06 
5.19E-05 
7.13E-06 
1.15E-05 
3.40E-05 

5.97E-07 

Spec Oil 
(tons/yr) 
0,7217 
0.1263 
0.0134 
0.0020 
0.0549 
0.0509 
0.0040 
0.0402 
0.0361 
0.0305 
0.0264 

2.96E-04 

2.50E-05 
5.38E-05 
5.64E-07 

8.87E-05 
1.46E-03 
1.83E-04 

2.96E-05 

Total 
(tons/yr) 

1317.1 
221.5 
23.5 
3.6 

96.2 
89,1 
7.1 

70.4 
63.2 
53.3 
46.3 

2.48E-02 
6.52E-03 
1.01 E-03 
1.33E-04 

1.90E-03 
4.04E-03 
2.84 E-02 
3.00E-04 
2.88E-01 
8.87E-05 
8.60E-03 
1.43E-02 
5.35E-04 
3.98E-01 
5.33E-03 
4.46E-02 
6.13E-03 
3.23E^3 
2.92E-02 

5.14E-04 
8.65^-01 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 39 OF 57 
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Pollutant 
S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antirnony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochloric Add 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphttulene. 
Phosphonjs 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPs 

Annual 
Fuel Use 
(gal/yr) 

2,499,765 
2,499,765 
2,499,765 
2,499.765 
2.499.765 
2,499.765 
2,499.765 
2.499,765 
2,499.765 
2.499.765 
2,499.765 
2,499.765 
2,499,765 
2,499,765 
2,499,765 
2.499,765 
2,499,765 
2,499.765 
2,499,765 
2,499,765 
2,499,765 
2,499.765 
2,499,765 
2,499.765 
2,499.765 
2.499.765 
2,499,765 
2,499,765 
2.499.765 
2.499.765 
2.499.765 
2,499,765 
2,499,765 
2.499,765 
2.499.765 

Fuel 
Heat 

Content 
(Btu/gai) 
137.976 
137.976 
137,976 
137,976 
137,976 
137,976 
137,976 
137.976 
137,976 
137,976 

, 137,976 
137,976 
137.976 
137,976 
137.976 
137.976 
137,976 
137,976 
137,976 
137.976 
137.976 
137,976 
137,976 
137,976 
137.976 
137,976 
137,976 
137.976 
137.976 
137,976 
137,976 
137.976 
137,976 
137.976 
137,976 

Annual 
Fuel Use 

Emission 
Factor 

(MMBtu/yr) (Ib/MMBtu) 
344,908 
344,908 
344,908 
344,908 
344,908 
344,908 
344,908 
344.908 
344.908 
344.908 
344.908 
344,908 
344.908 
344,908 
344.908 
344.908 
344,908 
344,908 
344,908 
344,908 
344,908 
344.908 
344.908 
344.908 
344.908 
344.908 
344.908 
344.908 
344.908 
344,906 
344,906 
344.906 
344,908 
344,908 
344,908 

0.163 
0.112 

0.0809 
0.000647 

0,031 
0,02380 
0,00720 
0.0262 
0.01900 
0.0256 
0.0184 

2.52E-05 
7.88E-06 

1.10E-05 
5.50E-05 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

2.80E-04 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
3.50E-05 

4,00E-05 
2.50E-05 
2.81 E-04 
1.93E-04 

s K 
tL 
UJ 

M 
S 
S 
S 
• 
s 
A 
V 

• 
• 
» 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
(tons/yr) 

28.1 
19.3 
14.0 
0.11 
5.3 
4.1 
1.2 
4.5 
3.3 
4.4 
3.2 

4.35E-03 
1.36E-03 

1.90E-O3 
9,48E-03 
5,35E-05 
2.76E-a3 
8.28E-04' 
1.90E-03 

4.83E-02 

2.41 E-03 
1.36E-01 
2.07E-04 
7.93E-04 
6.04E-03 

6.90E-03 
4.31 E-03 
4.85E-02 
3.33E-C2 

3.10E-01 

Notes: 
M - Mfiss Balance 
p - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stdd( Test Data 
* - Stadt Test Data and AP-42 Particle Size Oistributran 

2006 04 05 Puna 2005 ELxls CT-3 



PBSG1 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 41 OF 57 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(IWMMBtu) ui 

Annual 
Emissions 
(tor^s/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PM10-PRI 
PMIO-FIL 
PM25-PRi 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fom^ldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

O-Xylene 
Total HAPs 

268 
268 
268 
268 
268 
268 
268 
268 
268 
268 
268 
268 
268 
268 
268 
268 
268 
266 
268 
268 
268 
268 
268 
268 
268 
268 
268 
268 
268 
268 
268 
268 
268 
268 
268 

137.976 
137.976 
137,976 
137,976 
137.976 
137,976" 
137,976 
137.976 
137.976 
137,976 
137,976 
137.976 
137.976 
137,976 
137,976 
137.976 
137.976 
137,978 
137.976 
137.976 
137.976 
137,976 
137.976 
137,976 
137.976 
137,976 
137,976 
137,976 
137.976 
137.976 
137,976 
137.976 
137.976 
137.976 
137,976 

37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 

0,163 
3.2 

0.85 
0.0819 
0,0697 
0.062 
0.0077 
0.0573 
0,0496 
0.0556 
0.0479 

2.52 E-05 
7,88E-06 

1.10E-05 
7.76E-04 
3,10E-07 
1.60E.05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-O4 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.5QE-05 
2.81E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.003 
0.059 
0.016 
0.002 

1.29E-03 
1.15E-03 
1,42E-04 
1.06E-03 
9.17E-04 
1.03E-03 
8.86E-04 
4,56E-07 
1,46 E-07 

2.03E-07 
1,43E-05 
5,73E-09 
2.96E-07 
8.87E-08 
2.03E-07 

1,46E-06 

2.59E-07 
1.46E-05 
2.22E-08 
8.50E-08 
2.40E-06 

3.92E-06 
4.62E-07 
5.20E-06 
3.57E-06 

4.77E-05 
Notes: 
M - Mass Balance 
P-Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2006 04 05 Puna 2005 El.xls PBSG1 
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Annual Emissions (tons/year) 
Pollutant 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PR1 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochtoric Add 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPS 

Boiler 
1317.1 
221.5 
23.5 
3.6 
96.2 
89.1 
7.1 
70.4 
63.2 
53.3 
46.3 

2.48E-02 
6.52E-03 
1,01 E-03 
1.33E-04 

1.90E-03 
4.04E-03 
2.e4E-02 
3.00E-04 
2;86E-01 
8.87E-05 
8.60E-03 
1.43E-02 
5.35E-04 
3.98E-01 
5.33E-03 
4.46E-02 
6.13E-03 
3.23E-03 
2.92E-02 

5.14E-04 

fi.e5E.0i 

CT-3 
28.1 
19.3 
14.0 
0.1 
5.3 
4.1 
1.2 
4.5 
3.3 
4,4 
3.2 

4.35E-03 
1.36E-03 

1.90E-03 
9.48E-03 
5.35E-05 
2.76E-03 
8.28E-04 
1.90E-03 

4.83E-02 

2.41 E-03 
1.36E-01 
2.07E-O4 
7.93E-04 
6.04E-03 

6.90E-03 
4.31 E-03 
4.85E-02 
3.33E-02 

3.10E-01 

PBSG1 
0.003 
0.059 
0.016. 
0.002 

1.29E-03 
1.15E-03 
1.42E.04 
1.06E-03 
9.17E-04 
1.03E-03 
8.86E-04 
4.66E-07 
1.46E-07 

2.03E-07 
1.43E-D5 
5.73E-a9 
2.96E-07 
8.87E-08 
2.03E-07 

1.46E-06 

2.59E-07 
1.46E-05 
2.22E-08 
6.5aE-08 
2.40E-06 

3.92E-06 
4.62E-07 
5.20E-06 
3.57E-06 

4.77^-05 

Total 
1.345.2 
240.9 
37.5 
3.7 

101,5 
93.2 
8.3 

74.9 
66.5 
57.7 
49.5 

0.0043 
0.0014 
0.0248 
0,0084 
0.0105 
0.0002 
0.0028 
0.0027 
0.0059 
0.0284 
0.0003 
0.3360 
0.0001 
0.0110 
0.1506 
0.0007 
0.3989 
0.0114 
0.0446 
0.0130 
0.0075 
0.0777 
0.0333 
0.0005 
1.1750 

2006 04 05 Puna 2005 El.xls Summary 
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nPS State-County-FncilitylD: 1500100023 
DATA REPRESENTATIVE OF JANUARY I. 2005 - DECEMBER 31,2005 
(Fotm instructions are located on the Facility General Information Form Instructions) 

1) Facility Name: HELCO - Shipman Power Plant 

2) Pcmiil No(s).: 0236-01-C 

3) Physical Facility Address; 

Street: Corner of Lihiwai and Banyan Drive 

Cily: Hilo Zip Code: 96720 

4) Emissions Inventory Contact Person Infomialion: 

Contact Name: 
Bruce Schlieman 

Mailing Address: 
P.O. Box 2750 

Phone a + exi; 
808-543-4516 

Mailing City: 
Honolulu 

Fax* 
808-543-4511 

State: 
HI 

Internet (E-mail) Address: 
bnice.schiicntan'filheco.com 
Zip Code: 
96840 

5) Identify CERR source type (CERR thresholds found on the first page ofthe General Instructions): 
(selecl one) Type A: Type B: X Neither: 

6) SIC Code (Primary / Secondary): 4911 7) NAICS Code: 221112 

8) Principal Product: Electrical Generation 

9) Facility UTM coordinates (m): Horizontal (x): 282583 

Zone: 5 

Vertical (y): 2182613 
Easting (m) 

Datum: Old Hawaiian 

Northing (m) 

ZOIM: 4 or 5 (e.g.. NAD 83. NAD 27, or Old Hawaiian) 

10) When the 2003 Hawaii Emissions Inventory Report has been completed, please sign and date below. 

I certify that I have knowledge of the beta herein set forth, that the same are tme, accurate arvl template to the best of my 
knowledge artd belief, and that aH Infonmatlon rxA Mentffied by me as confidential In nature stiall be treated by the Department of 
Health as pubOc record. 

^^Tfut^^A^u^^-^.y. Signature: f { ^ y ( k M ^ 

Name: Noiman Veibanic, Jr. D«K=: Y / ^ C 0 ^ 
Responsible OfBcial 

Title: Production Manager 

2006_04_05 Shipman 2005 El.xls Gen Info 



2006 
FORM F-1 

ANNUAL FEE SUMMARY FOR COVERED SOURCES 
(FOR AIR POLLUTANTS EMITTED DURING CALENDAR YEAR 

INPUT DATA IN YELLOW COLORED CELLS 
1 . F A C I U T Y I N F O R M A T I O N (SIgnatur* box t e be B lgrml by R M p o m l b l o Offlclal) 

2005 ) 

IPenntt No.: 
Date RaCd: 

023S-01-C 

A. Faci l i ty N a m e : 

D. Mai l ing Address : P.O. BOX 1027 

H E L C O - Sh ipman Powar P lan t 

H. Contac t Person : Brxjce SchBemai) 

K. Reapons ib le OfHdal : N o r m a n VerbarUd. Jr . 

B. UocaBon: C o m e r o l Uhhva i and Banyan Drive C. Is land: H a w a i i 

E.C( ty : HIte F. State: HI G. Z ip Code : 9 6 7 2 1 

1. TWe: Sen ior ErWIronmental Scient ist 

1_ Tit le: Product ion Manager 

J . Te lephorw No . : 8 0 f r 5 4 3 - 4 S 1 6 

M. Te lapho rw No . 6 0 8 - 9 6 0 - 0 4 2 1 
N. S ignature: Data: 

Based on ttw tnformatlon and t>eUef formed slier reasotielils trtqulry, ttM statements and tnfOrmstion In t t ^ documeni 
• re trua. accurala. snd comolala 

2 . C A L C U L A T E D E M I S S I O N S [Report w n l n l o f M to tha n M f M t tanth ol 

E q u i p m e n t 
Unit No . or Act iv i ty No . 

S-3 

S-4 

A Supplement flf " p r i ^ 

B. Total Report Emisslorts 

C. TotsI Emissions Sutiiact to Faes 

• ton ( U n * 2.B.) and total annual amis. (U fM 2.C.) sutajact to faaa wi thout tha rfactlen(B) o f m t o n ] 

Ai r Pollutant Emtsaions (tons/yr) \ 

Ot t ier Reou la tod Air PoUutanta Including Haza rdous Air Pol lutants (olease sped fy ) 
T S P 

4 .9 

5.7 

10.5 

10 

P M w 

3.5 

4.2 

7.7 

mm 

P M , . 

^2<r\7 
' S . Z • 

5.S 

vss 

S O j 

•.^m< 
78 1 

.143.8 

143 

C O 

i,i,2:-. 
^^>:ii4:r 

2.6 . 

^ ™ * * ^ * 

N O x 

l l - l . : ! 
13.3 

24 .4 

i 24 

V O C 

• ' : : 0 . z \ : . 

" .^0 :2 

0.4 

0 . 

Pb 

• . . . . P : ^ - -

.: :ti)o • . 

0 .0 , , 

HAPs 

; 0 :0 

- 0.1 

0.1 

N H , 

-
-

— 

^»jei iS«BnSf3Mi^W« 

A n n u a l T o t a l 

^ipiijSSll^SI^ 
iKgi^B^^lJra 
is 1 i^sj^^kii) 
^ iS^^y^^^ 
^ i ^ ^ j g ^ ^ ^ ^ 

S^ Kfiî fStŜ î S 
pjl a^ragu^^^ 
P^^^^ff im^ 
D. l77 

3 A N N U A L F E E C A L C U L A T I O N (Use the t o ^ armual amissions Bub|act 10 toa* ca tcu la t« l In Block 2.D.) 

Total Anmrt i Emtislons Sut>tect lo Fees 

(enter Z.D. value I>elaw4 

Fea payable lo: -Clean Air Special Fund • C p V A. 177 

f^ulllDty 

X l e a n Air Spedal Fund - NOTT C. 177 

2QCS 
WTON 

41.67 

10.16 

MuWofv 

X 

X 

CPI Index AdhMlmrr EOUBI 

2.65% Incr. -03 lo '04) 

1.027 

1.027 •> 

Total 

a. 
D. 

E. 

ISlBl 

J7.574.73 

$1,646.87 

«9.421.6t 

Note: 2006 SAon charge payable to Clean Air Spedal Fund • C O V * K41.67 x 1.027 - $42.80Aon. 
2006 S/ton charge payable to Ctean Air Spedal Fund - NON - J lO. ie x 1.027 > t l0 .43/ lon. 
tf t tw summed amourt found In 3.E is teat than (SOO. ttten pay (he minimum amount of SSOO. with a check made payable lo the 'Clean Air Spedal Fund - COV.' 
rr tr>e summed amount (bund in 3.E Is Qreaier than SSOO. then pay the (be amounts (ound In 3.B & 3.D wilh two separate cfwcks made payable (o ttw 
'C lean Ai r S p e d a l Fund - C O V & 'C lean Ai r S p e d a l Fund - NON,* reapecHvely. 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor J 

(Ib/MMBtu) LU 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PIVI-CON 
PM10-PRt 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acietaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

4B8.132 
468.132 
468,132 
468,132 
468.132 
468,132 
468,132 
468,132 
468.132 
468,132 
468,132 
468.132 
468.132 
468.132 
468,132 
468,132 
468.132 
468.132 
468.132 
468.132 
468.132 
468.132 
488.132 
468.132 
468.132 
468.132 
468.132 
468.132 
468.132 
468,132 
468.132 
468.132 
468,132 
468,132 
468,132 

150.558 
150,558 
150,558 
150,558 
150,558 
150,558 
150,558 
150.558 
150.558 
150.558 
150.558 
150.558 
150,558 
150.558 
150.558 
150,558 
150.558 
150.558 
150.558 
150,558 
150,558 
150.558 
150.558 
150.558 
150.558 
150,558 
150.558 
150.558 
150.558 
150,558 
150,558 
150,558 
150,558 
150,558 
150,558 

70,481 
70,481 
70.481 
70,481 
70,481 
70.481 
70,481 
70,481 
70,481 
70.481 
70.481 
70.481 
70,481 
70.481 
70.481 
70,481 
70,481 
70,481 
70.481 
70.481 
70.481 
70,481 
70,481 
70.481 
70.481. 

. 70.481 
70.481 
70,481 
70,481 
70,481 
70.481 
70.481 
70,481 
70.481 
70.481 

1.B63 
0.313 

0.0333 
0,00507 

0.136 
0.126 

0.0100 
0.0995 
0.0895 
0.0755 
0.0655 

3.50E-Q5 
8.80E-O6 
1.43E-06 
1.85E.07 

2.65E-06 
5.63E-06 
4.01 E-05 
4.24E-07 
4.07E-04 

1.01 E-05 
2.00E-05 
7.53E-07 
5.63E-04 
7.53E-06 
6.31 E-05 
8.67E-06 
4.55E-06 
4.13E-05 

7.27E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

65.7 
11.0 
1.2 
0.2 
4.8 
4,4 
0,4 
3.5 
3.2 
2.7 
2.3 

1.23E-Q3 
3.10E-O4 
5,03E-05 
6.53E-06 

9.35E-05 
1.99E-04 
1.41 E-03 
1.49E-05 
1.43E-02 

.3.55E.04 
7.05E-04 
2.65E-05 
1.99E-02 
2.65E-04 
2.22E-03 
3.05E-04 
1.60E-04 
1.46E-03 

2.66E-05 
Notes: 
M - Mass Balsnce 
P - Penult Limit 
A-AP-42 Emission Factor 
S - Stack Test Data 

2006_04_05 Shipman 2005 El.xls S-3F0 
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S-3 Propane 

Pollutant 

Annual 
Fuel Use 
(flal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor * 

(Ib/MMBtu) ixJ 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadtene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydnxhioric Add 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

13,271 
13,271 
13.271 
13,271 
13.271 
13,271 
13,271 
13,271 
13,271 
13.271 
13.271 
13.271 
13.271 
13.271 
13.271 
13.271 
13,271 
13,271 
13.271 
13.271 
13.271 
13.271 
13.271 
13,271 
13,271 
13.271 
13,271 
13,271 
13,271 
13.271 
13,271 
13.271 
13.271 
13,271 
13,271 

91.500 
91.500 
91.500 
91,500 
91.500 
91.500 • 
91,500 
91,500 
91,500 
91,500 
91,500 
91.500 
91.500 
91,500 
91.500 
91.500 
91.500 
91.500 
91,500 
91,500 
91.500 
91,500 
91.500 
91.500 
91,500 
91.500 
91,500 
91.500 
91,500 
91,500 
91,500 
91.500 
91.500 
91,500 
91,500 

1,214 
1,214 
1,214 
1.214 
1,214 
1.214 
1,214 
1,214 
1,214 
1.214 
1,214 
1.214 
1.214 
1,214 
1.214 
1,214 
1,214 
1,214 
1,214 
1.214 
1,214 
1,214 
1.214 
1.214 
1,214 
1,214 
1.214 
1.214 
1.214 
1.214 
1.214 
1,214 
1.214 
1.214 
1,214 

0.00371 
0.208 
0.0350 

0.00546 
0.01210 
0,00656 
0.00559 
0.01210 
0,00656 
0.01210 
0.00656 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0,0023 
0.1263 
0.0213 
0.0033 
0.0073 
0.0040 
0.0034 
0.0073 
0.0040 
0.0073 
0,0040 

Notes: 
M - Mass Balance 
P - Permit Limit 
A -AP-42 Emission Factor 
S - Stack Test Data 

2006_04_05 Shipman 2005 El.xls S-3 Pnapane 
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Pollutant 
S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochtoric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Ntokel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPS 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

S-3 Total 

Fuel Oil 
(tons/yr) 

65.7 
11 
1.2 
0.2 
4.8 
4.4 • 
0.4 
3.5 
3.2 
2.7 
2,3 

1.23E-03 
3.10E-04 
5.03E-05 
6.53E-06 

9.35E-05 
1.99E-04 
1.41 E-03 
1.4gE-05 
1.43E-02 

- 3.55E-04 
7.05E-O4 
2.65E-05 
1.g9E-02 
2.65E-04 
2.22E-03 
3.05E-04 
1.60E-04 
1.46E-03 

2.56E-05 

Annua) Emissions 
Propane 
(tons/yr) 
0.0023 
0.1263 
0.0213 
0.0033 
0.0073 
0,0040 
0.0034 
0.0073 
0.0040 
0,0073 
0.0040 

Total 
(tons/yr) 

65.7 
11.1 
1.2 
0.2 
4.8 
4,4 
0,4 
3.5 
3.2 
2.7 
2.3 

1.23E-03 
3.10E-04 
5.03E-O5 
6.53E-05 

9.35E-05 
1.99E-04 
1.41 E-03 
1.49E-05 
1.43E-02 

3.55E-04 
7.05E-04 
2.65E-05 
1.99E-02 
2.65E-04 
2.22E-03 
3.05E-04 
1.60E-04 
1.4eE-03 

2.56E-05 
4.30E-02 

2006_04_05 Shipman 2005 El.xls S-3 Total 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) 

Annual 
Emissions Si 

UJ (lons/yr 
S02 556,542 150,558 83.792 
NOX 556.542 150,558 83,792 
CO 556,542 150.558 8i3,792 

VOC 556,542 150,558 83,792 
PM-PRI 556.542 150,558 83.792 
PM-FIL 556,542 150.558 ' 83.792 

PM-CON 556,542 150,558 83,792 
PM10-PRI 556.542 150.558 83.792 
PMIO-FIL 556.542 150.558 83.792 
PM25-PRI 556,542 150,558 83,792 
PM25-FtL 556,542 150.558 83.792 

Acetaldehyde 556.542 150,558 83,792 
Acrolein 556,542 150.558 83,792 

Antimony Compounds 556,542 150.558 83,792 
Arsenic Compounds 556,542 150,558 83,792 

Benzene 556,542 150.558 83,792 
Beryllium Compounds 556,542 150,558 83,792 

1,3-Butadiene 556.542 150.556 83.792 
Cadmium Compounds 556,542 150.558 83,792 
Chromium Compounds 558,542 150,558 83.792 

Cobalt Compounds 556.542 150.558 83.792 
Ethylbenzene 558.542 . 150.558 83.792 
Fonnaldehyde 556,542 150.558 83,792 

Hydrochtoric Acid 556,542 150,558 83,792 
Lead Compounds 556,M2 150,558 83,792 

Manganese Compounds 556,542 150,558 63,792 
Mercury Compounds 556.642 150,558 83,792 
Nickel Compounds 556,542 150,553 83,792 

Naphthalene 556,&42 150,558 83,792 
Phosphoms 556,542 150,558 83,792 

POM 556.542 150,558 83,792 
Selenium Compounds 556,542 150,558 83,792 

Toluene 556,642 150,558 83,792 
Xylene 556,542 150,558 83,792 

o-Xylene 556,542 150,558 83.792 

1.863 
0.313 

0.0333 
0.00507 

0.136 
0.125 

0.0100 
0.0995 
0.0895 
0.0755 
0.0655 

3.50E-05 
8.80E-06 
1.43E-06 
1.85E-07 

2.65E-06 
5.63E-06 
4.01 E-05 
4.24E-07 
4.07E-04 

1.01 E-05 
2.00E-05 
7.53E-07 
5.63E-04 
7.53E-06 
6.31 E-05 
8.67E-06 
4.55E-06 
4.13E-05 

7.27E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

78.1 
13.1 
1.4 

0.20 
5.7 
5.3 
0.4 
4.2 
3.7 
3.2 
2.7 

1.47E-03 
3.69E-04 
5.98E-05 
7.76E-06 

1.11 E-04 
2.36E-04 
1.68E-03 
1.78E-05 
1.70E-02 

4.22E-04 
8.38E-04 
3.16E-05 
2.36E-02 
3.16E-04 
2.64E-03 
3.63E-04 
1.91 E-04 
1.73E-03 

3.04E-05 
Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2006_04_05 Shipman 2005 El.xls S-4F0 



S-4 Propane 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 49 OF 57 

pollutant 

Annual 
Fuel Use 
(gat/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) 

"S Annual 
^ Emissions 
UJ (tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PM10-FIL 
PM25-PR1 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3'Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochlorto Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphonjs 

POM 
Selenium Compounds 

Toluene' 
Xylene 

o-Xylene 

15,777 
15,777 
1 5 , / / / 
1 5 . / / / 
15,777 
15,777 
15,777 
15,777 
15,777 
15.777 
15,777 
15,777 
15,777 
15,777 
Ifa,/// 
15.777 
15.777 
15.777 
15,777 
15,777 
15.777 
1 b , / / / 
15.777 
l b . / / / 
15,777 
l b , / / / 
1 5 . / / / 
l b . / / / 
l b . / / / 
15.777 
l b , / / / 
l b . / / / 
15,777 
15,777 
l b , / / / 

91,500 
91,500 
91,500 
91,500 
91.500 
91,500 
91,500 
91,500 
91,500 
91.500 
91,500 
91,500 
91,500 
91.500 
91.500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91.500 
91.500 
91,500 
91,500 
91,500 
91.500 
91,500 
91.500 
91.500 
91,500 
91,500 
91,500 
91,500 

1,444 
1,444 
1.444 
1,444 
1.444 
1.444 
1.444 
1,444 
1,444 
1.444 
1.444 
1,444 
1.444 
1,444 
1,444 
1.444 
1.444 
1.444 
1,444 
1,444 
1,444 
1.444 
1.444 
1.444 
1,444 . 
1.444 
1.444 
1.444 
1.444 
1,444 
1.444 
1,444 
1.444 
1.444 
1.444 

0.00371 
0.208 
0.0350 
0.00546 
0.01210 
0.00656 
0.00559 
0.01210 
0.00656 
0,01210 
0.00656 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.0027 
0.1501 
0.0253 
0.0039 
0.0087 
0.0047 
0.0040 
0.0087 
0.0047 
0.0087 
0.0047 

Notes: 
M - Mass Balance 
P - Pemi« Limit 
A -AP-42 Emission Factor 
S - Stack Test Data 

2006_04_05 Shipman 2005 El.xls S-4 Propane 
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Pollutant 
802 
NOX 
CO 

VOC 
PIW-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRi 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Buladiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
FomialdehydB 

Hydrochlorfc Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Ntokel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total M A P S 

Notes: 
M - MRSS Balance 

P - Pemiit Limit 
A - fiP-42 Emission Factor 
S - Stack Test Data 

S-4 Total 

Fuel Oil 
(tons/yr) 

78.1 
13.1 
1.4 

0.20 
5.7 
5,3 
0.4 
4.2 
3.7 
3.2 
2.7 

1.47E-03 
3.69E-04 
5.98E-05 
7.76E-06 

1.11E-04 
2.36E-04 
1.68E-03 
1.78E-05 
1.70E-02 

4.22E-04 
8.38E-04 
3.16E-05 
2.36E-02 
3.16E-04 
2.64E-03 
3.63E-04 
1.91E.04 
1.73E-03 

3.04E-05 

Annual Emissions 
Propane 
(tons/yr) 
0.0027 
0.1501 
0.0253 
0.0039 
0.0087 
0,0047 
0.0040 
0.0087 
0.0047 
0.0087 
0.0047 

Total 
(tons/yr) 

78.1 
13.3 
1.4 
0.2 
5,7 
5.3 
0.4 
4.2 
3,7 
3.2 
2.7 

1.47E-03 
3.69E-04 
5.98E-05 
7.76E-06 

1.11E-04 
2.36E-04 
1.68E-03 
1.78E-05 
1.70E-02 

4.22E-04 
8.38E-04 
3.16E-05 
2.36E-02 
3.16E-04 
2.64E-03 
3.83E-04 
1.91 E-04 
1.73E-03 

3.04E-05 
5.12E-02 

2006_04_05 Shipman 2005 El.xls S-4 Total 
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Annual Emissions (tons/year) 
Pollutant 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PM10-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fomialdehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Ntokel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPS 

S-3 
65.7 
11,1 
1.2 
0.2 
4,8 
4,4 
0.4 
3.5 
3,2 
2.7 
2.3 

1.23E-03 
3.10E-04 
5.03E-05 
6.53E-06 

9.35E-05 
1.99E-04 

• 1.41 E-03 
1.49E-05 
1.43E-02 

3.55E-04 
7.05E-04 
2.65E-05 
1.99E-02 
2.65E-04 
2.22E-03 
3.05E-04 
1.60E-04 
1.46E-03 

2.56E-05 
4.30^-02 

S ^ 
78.1 
13.3 
1.4 
0,2 
5.7 
5.3 
0.4 
4.2 
3.7 
3.2 
2,7 

1.47E-03 
3.69E-04 
5.98E-05 
7.76E-06 

1.11 E-04 
2.36E-04 
1.68E-03 
1.78E-05 
1.70E-02 

4.22E-04 
8.38E-04 
3.16E-05 
2.36E-02 
3.16E-04 
2.64E-03 
3.63E-04 
1.91 E-04 
1.73E-03 

3.04E-05 
5.12E-02 

Total 
143.8 
24.4 
2.6 
0.4 
10.5 
9.7 
0.8 
7.7 
6.9 • 
5.9 
5,0 

2.70E-03 
6.79E-04 
1.10E-04 
1.43E-05 

2.05E-D4 
4.35E-04 
3.10E-03 
3.27E-05 
3.14E-02 

7.77E-04 
1.54E-03 
5.81 E-05 
4.35E-02 
5.81E-04 
4.B6E-03 
6.69E-04 
3.51 E-04 
3.19E-03 

5.61 E-05 
9.42^-02 

2006_04_05 Shipman 2005 El.xls Summary 
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M fi ̂^̂ ŝ  ^M ̂ ^ ^ ^ ^ B ^ H 1 1 
FIPS State-County-Facility ID: 1500100519 

DATA REPRESENTATIVE OF JANUARY 1,2005 - DECEMBER 31, 2005 
(Form instructions arc located on the Facility General Information Form Instructions) 

nFacilitvName: HELCO- Waimea Po"*er Plani 

21 Pemiit No/sV: 0237-01-C 

3) Physical Facility Address: 

Street; Rubbish Dump Road 

City: Kamuela 

4) Emissions Inventory Contact Person Inrormation: 

Contact Name: 
Bruce Schlieman 

Mailing Address: 
P.O. Box 2750 

5) Identify CERR source type (CERR 
(select one) Tvpe A: 

6) SIC Code (Primary / Secondary): 

Phone U + ext: 
808-543-4316 
Mailing City: 
Vlonolulu 

luesholds founc 
Type B: 2 

4911 

8) Principal Product: Electrical Generation 

on the 
i 

I 

91 Facilitv UTM coordinates (m): Horizontal (x): 2l7i725 

Zone: 5 

Easting 

Datum: 

Faxff 
808-543-4511 
Slate: 
HI 

irst page ofthe Genera 
Neither: 

m) 

Okl Hawaiian 

Zip Code: 96743 

Internet (E-mail) Address; 
bruce.sch Mem anr(?hecp,com 

Zip Code: 
963J0 

Instructions): 

7)NA]CSCode: 221112 

Vertical (y): 2^16,930 
Northing (m) 

Zone 4 or S (eg., NAD 83. NAD 27, or Old Hevraiian) 

10) When Ihe 2005 Hawaii Emissk>as Inventory Report has been completed, please sign and date below. 

I certify that I have knowledge of the facts herein set forth, Ihat the same ara trw. accurate and complele to Ihe best of my 
knowledge and belief, and thai an infoirnaUon not klentifled by me as confldential In nature shall be treated by the Department ot 
Health as public record. 

Signature: 

Name: 

Title: 

'^^nAi^ji^\Jjd-<^i^^^, d ^ 

Norman Verbanic. Jr. 
Responsible OfTicial 

Production Manager 

Date: < / / ^ / 0 ^ 

2006 04 05Waimea2005El.xls Gen Info 



FORM F-1 

200S ANNUAL FEE SUMMARY FOR COVERED SOURCES 

(FOR AIR POLLUTANTS EMITTED DURING CALENDAR YEAR 
INPUT DATA IN y3J.OW COLORED CELLS 

1. FACIUTY INFORMATION (SIgnatura box to be algnad by Responsible Otndal) 

2005 ) 

Pennit No.: 
Date Rec"d: 

0237-01-C 

A Facility Name: 
D. Mailing Address: P.O. Bbx!l027 

H. Contact Person: Bruce Schlieman 

HELCO - Waimea Power Plant 

K. Responsible OfHdal: Norinan yerbanlc. Jr. 

B. Location: Rubbish Dump Road C. Island: Hawaii 

E.CIty: a ib : F. State: HI G. Zip Code: 96721 

1. Title: jS'enior Envlronmerital Sderitlst J. Telephone No.: 806-543-4516 

L Title: Production,Mahaget M. Telephone No. 808-969-0421 

N. Signature: Date: 
Based on ttie Information and beOef tbnned after reaaonaUe Inquiry, the statements and Information In this documeni 
are true, accurate, and complete 

2. CALCULATED EMISSIONS [Raport emissions to the nearest tenth of a ton (Line 2.B.) and total annual cmfs. (Une Z.C.) subject to fvos without the fraction(s) of a ton] 

Equipment 
Unit No. or Activity No. 

D-12 

D-13 

D-14 

A Supplement (If appL) 

B. .Total Report En^slons 

C. Total Emfaslons Subject to Fees 

Air Pollutant Emissions (lons/yr) I 

Oth«' Regulated Air Pollutants Including Hazardous Air Pollutants (please spedfy) 
TSP 

0.6 

p.a 
0.6 . 

fO ( 

• • - ^ d 

PM,o 

0.5 

0.6: : 

0.5 

-

-":. i : a • 

I ^ ^ ^ ^ N 

PMj^ 

0.5 

0.6 

D.5 

1.6 

• H M 

SOi 

11.4 

1.8 

1.4 

?-6 

-:-v^:.>; 

CO 

7.2 , 

9.2 

7.2 

23.6 

BWBBl 

NOx 

27.2 

34.5 

27.2 

86:9:. 

L :L88 

VOC 

. 0.7 

0.9, 

0.7 

..2,3- -

r - .12 : - • : • • • 

Pb 

0,0 

0.0 

0.0 

. 0.0 V, 

HAPs 

0.0 

0.0 

0.0 

,0.0 

NHj 

-
-
-. 

-

3S^i^iS^!?SlSS!!m^fe6^iS«&S5?it^?S8B^fi^ 

Annual Total | 

' i W ^ ^ ^ ^ 
^ ^ ^ ^ ^ ^ ^ 

jsEsp 
M 

^S^^BBK 
> t § ^ ^ ^ ^ ^ 

- . - ^d^^^s^^^^ -
,-i^^^Mfe 
' 0 ^ ^^S ! ^^ 
' • • • ^ ^ ^ ^ ^ ^ % 

D. • ••:. 6 6 ^ - : : ; . . 

3 ANNUAL FEE CALCULATION (Use the total annual amissions subject to foM calculated In Block 2.0.) 

Fee payable to: 

iBtfllADnupl faplgslgnt SMMcAlaJiBBa 
(enter 2.D. value tielow) 

•Clean Air spedal Fund-COV A 96 

XleanAlr Spedal Fund-NOV C. 06 

MulliDlv 

X 

X 

2005 

S/TON 

41.67 

10.16 

Multiolv CPI Index Adiustmn' ^qua\ 

2.65% incr.'03 to'04) 

X 1.027 = D. 

X 1.027 = 0. 

Tolal = e. 

Tolal 

54,10a.33 

SI.001.69 

55.110.02 
Note: 2006 $/lon charge payaUe lo Clean Air Spedal Fund - COV <• $41.67 x 1.027 - S42,BQ/ton. 

2006 SAon charge payable to Clean Air Spedal Fund - NON > $10.16 x 1.027 - S10.43Aon. 
If the summed amount found fn 3.E Is less than $500, then pay the minimum amount of $500. with a check made payable lo the 'Clean Air Special Fund • COV.' 
If the sumnted amount found in 3,E Is greater than $500. then pay the fee amounts found in 3.8 & 3.D with two separate checks made payable to the 
'Clean Air Special Fund - COV & "Clean Air Special Fund - NON,* respectively. 

2006 04 05 Waimea 2005 ELxls F-1 
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D-12 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTl 
PAGE 54 OF 57 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission "3 
Factor ^ 

(Ib/MMBtu) uJ 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-F1L 

123.176 
123.176 
123.176 
123.176 
123.176 
123.176 
123,176 
123.176 
123.176 
123,176 
123.176 

137,976 
137,975 
137,976 
137,976 
137.976 
137.976 
137.976 
137.976 
137,976 
137.976 
137.976 

16,995 
16,995 
16,995 
16,995 
16,995 
16,995 
16,995 
16.995 
16,995 
16.995 
16.995 

0.163 
3.2 
0.85 

0.0819 
0.0697 
0.0620 
0.0077 
0.0573 
0.0496 
0,0556 
0,0479 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1.4 
27.2 
7.2 
0.7 
0.6 
0.5 
0.1 
0.5 
0.4 
0.5 
0.4 

Acetaldehyde 123,176 137.976 16,995 
Acrolein 123,176 137.976 16,995 

Antimony Compounds 123,176 137,976 16,995 
Arsenic Compounds 123,176 137.976 16.995 

Benzene 123,176 137,976 16.995 
Beryllium Compounds 123,176 137.976 16.995 

1,3-Butadiene 123.176 137.976 16,995 
Cadmium Compounds 123,176 137,976 16.995 
Chromium Compounds 123,176 137,976 16,995 

Cobalt Compounds 123,176 137,976 16.995 
Ethylbenzene 123.176 137,976 16.995 
Fonnaldehyde 123,176 137,976 16,995 

Hydrochloric Add 123.176 137,976 16,995 
Lead Compounds 123,176 137.976 16.995 

Manganese Compounds 123,176 137.976 16,995 
Mercury Compounds 123,176 137.976 16,995 
Nickel Compounds 123.176 137.976 16,995 

Naphthalene 123,176 137.976 16.995 
Phosphoms 123,176 137.976 16,995 

POM 123,176. 137,976 16,995 
Selenium Compounds 123,176 137,976 16,995 

Toluene 123,176 137,976 16,995 
Xylene 123.176 137.976 16.995 

o-Xylene 123,176 137.976 16.995 

2,52E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.60E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

2.14E-04 
6.70E-05 

9.35E-05 
6.59E-03 
2,63E-06 
1.36E-04 
4.08E-05 
9.35E-05 

6.70E-04 

1.19E-04 
6.71 E-03 
1.02E-05 
3.91 E-05 
1.10E-03 

1.80E-03 
2.12E-04 
2.39E-03 
1.64E-03 

Total HAPs 
•Rotes! 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2.19^-02 

2006 04 05Waimea2005El.xls D-12 



D-13 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTl 
PAGE 55 OF 57 

Pollutant 

Annual 
Fuel Use 
(galA'r) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission "S 
Factor ^ 

(Ib/MMBtu) Lu 

Annual 
Emissions 
(tons/yr) 

802 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PR1 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Buladiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPs 

156.059 
155,059 
156,059 
156,059 
156,059 
156.059 
156,059 
156,059 
156,059 
156.059 
156,059 
156,059 
156.059 
156,059 
156.059 
156,059 
156.059 
156.059 
156.059 
156.059 
156.059 
156.059 
156.059 
156.059 
156.059 
156.059 
156.059 
156,059 
156.059 
156,059 
156.059 
156,059 
156,059 
156,059 
156,059 

137,976 
137.976 
137.976 
137.976 
137,976 
137,976 
137,976 
137.976 
137.976 
137,976 
137.976 
137,976 
137,976 
137,976 
137.976 
137,976 
137,976 
137,976 
137,976 
137,976 
137,976 

. 137,976 
137,976 
137.976 
137,976 
137,976 
137,976 
137,976 
137.976 
137.976 
137.976 
137.976 
137.976 
137,976 
137.976 

21.532 
21.532 
21.532 
21.532 
21.532 
21.532 
21.532 
21,532 
21,532 
21,532 
21.532 
21,532 
21.532 
21.532 
21,532 
21.532 
21.532 
21,532 
21,532 
21,532 
21,532 
21,532 
21,532 
21.532 
21.532 
21.532 
21,532 
21.532 
21.532 
21,532 
21,532 
21,532 
21,532 
21.532 
21.532 

0,163 
3.2 

0.85 
0.0819 
0,0697 
0.0620 
0.0077 
0.0573 
0.0496 
0.0556 
0,0479 

2.52E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1.8 
34.5 
9.2 
0.9 
0.8 
0.7 
0.1 
0.6 
0.5 
0.6 
0.5 

2.71 E-04 
8.48E-05 

l,18E-04 
8.35E-03 
3.34E-06 
1.72E-04 
5.17E-05 
1.18E-04 

e.49E-04 

1.51 E-04 
8.51 E-03 
1.29E-05 
4.95E-05 
1.40E-03 

2.26E-03 
2.69E-04 
3.03E-03 
2.08E-03 

2.78E-02 
Notes: 
M - Mass Balance 
P - Penmit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2006 04 05Waimea2005El.xls D-13 
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/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 56 OF 57 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) 

% Annual 
°^ Emissions 
u. 
UJ (tons/yr) 802 

NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PR1 
PM2&-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compourvls 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPs 

123,221 
123,221 
123.221 
123,221 
123,221 
123,221 
123,221 
123.221 
123,221 
123.221 
123.221 
123,221 
123,221 
123,221 
123,221 
123.221 
123,221 
123,221 
123.221 
123.221 
123,221 
123,221 
123,221 • 
123.221 
123,221 
123,221 
123.221 
123.221 
123.221 
123.221 
123,221 
123,221 
123.221 
123.221 
123.221 

137,976 
137.976 
137.976 
137.976 
137.976 
137.976 
137.976 
137.976 
137.976 
137,976 
137.976 
137.976 
137,976 
137,976 
137,976 
137,976 
137.976 
137.976 
137.976 
137,976 
137.976 
137.976 
137.976 
137.976 
137,976 
137,976 
137,976 
137,978 
137,976 
137,976 
137,976 
137,976 
137.976 
137,976 
137.976 

17,002 
17,002 
17,002 
17.002 
17,002 
17.002 
17,002 
17,002 
17,002 
17,002 
17,002 
17,002 
17,002 
17,002 
17.002 
17,002 
17,002 
17,002 
17,002 
17,002 
17,002 
17,002 
17.002 
17.002 
17,002 
17,002 
17.002 
17.002 
17.002 
17,002 
17,002 
17,002 
17,002 
17,002 
17.002 

0.163 
3.2 

0,85 
0.0819 
0.0697 
0.0620 
0.0077 
0,0573 
0.0496 
0.0556 
0.0479 

2.52E-05 
7.88E-06 

1,10E-05 
7.76E-04 
3.10E-O7 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-O4 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1.4 
27.2 
7.2 
0.7 
0.6 
0.5 
0.1 
0.5 
0.4 
0.5 
0,4 

2.14E-04 
6.70E-05 

9.35E-05 
6.60E-03 
2.64E-06 
1.36E-04 
4.08E-05 
9.35E-05 

6.71 E-04 

1.19E-04 
6.72E-03 
1.02E-05 
3.91E-05 
1.11E-03 

1.80E-03 
2.13E-04 
2.39E-03 
1.64E-03 

2.19E-02 

Notes: 
M - Mass Balance 
P - Pennit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2006 04 05 Waimea 2005 El.xls D-14 
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Summary 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 1 
PAGE 57 OF 57 

Annual Emissions (tons/year) 
Pollutant 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochtoric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Ctsmpounds 

Toluene 
Xylene 

o-Xylene 
Total MAPS 

D-12 
1.4 

27.2 
7.2 
0.7 
0.6 
0.5 
0.1 
0.5 
0.4 
0.5 
0,4 

2.14E-04 
6.70E-05 

9.35E-0S 
6.59E-03 
2.63E-06 
1.36E-04 
4.08E-05 
9.35E-05 

6.70E-04 

1.19E-04 
6.71 E-03 
1.02E-05 
3.91 E-05 
1.10E-03 

1.80E-03 
2.12E-04 
2.39E-03 
1.64E-03 

2.19E-02 

D-13 
1,8 

3'1.5 
9.2 
0.9 
0.8 
0.7 
0.1 
0.6 
0.5 
0.6 
0.5 

2.71 E-04 
8.48E-05 

1.18E-04 
8,35E-03 
3.34E-06 
1.72E-04 
5.17E-05 
1.18E-04 

8.49E-04 

1.51 E-04 
8.51E-03 
1.29E-05 
4.95E-05 
1.40E-03 

2.2eE-03 
Z69E-04 
3.03E-03 
2.08E-03 

2.78^-02 

D-14 
1.4 

27,2 
7.2 
0.7 
0.6 
0.5 
0.1 
0.5 
0.4 
0.5 
0.4 

2.14E-04 
6.70E-05 

9.35E-05 
6.60E-03 
2.64E-06 
1.36E-04 
4.08E-05 
9.35E-05 

6.71 E-04 

1.19E-04 
6.72E-03 
1.02E-05 
3.91 E-05 
1.11 E-03 

1.80E-03 
2.13E-04 
2.3gE-03 
1.64E-03 

2.-I9E-02 

Total 
4.6 
33.9 
23.6 
2.3 
2.0 
1.7 
0.3 
1.6 
1.3 
1.6 
1.3 

0.0007 
0.0002 

0.0003 
0.0215 
0.0000 
0.0004 
0.0001 
0.0003 

0.0022 

0.00O4 
0.0219 
0.0000 
0.0001 
0.0036 

0.0059 
0.0007 
0.0078 
0.0054 

0.0717 

2006_04_05 Waimea 2005 El.xls Summary 



Table 4 - HELCO 2008-08 Fee Pro|ectlon CalculaUon 

Plant UnlU 

200S 
Primary 

Fuel (bbls) 

2006 Emission 
FesTotol 

Profected 
ZOOePrhnsry 

Fu«i (bbfs) 

r vuiecivu iT0|ecTeG . riufectea profecieo 
ZOOS to 2006 200S 2007 Primary 2008 to 2007 

$fton hicrsas^ Emissten Fee Fusi (bbla)" >/tew tne ra—' 

pR^ected prafectwf PrafMnd 
ZtniT 2008 Pill nary 2008 to 2008 

Emlaelon P— Fuel (bbla)^ tften hteraaf* 

pR40cfod 
2008 

EmtsslonFa 

ShjpTflBfl 8-3. s-4 24.397 $9.421.60 102.894 2.65% S40.796 120.BS7 S.30% $49,146 119.450 7.95S $49.796 

Wslmea 
Total 

P-12. D-13. D-14 

Nofes: 
1. 2005 primary fu«l use obtained from 2005 El spreadsheets. 
2. Irton Increase based on a CPI Index AdjustiTMmt of 2.65% per year (SOUTM - Form F-1 ol Emission Fee Reports). 
3. Projecfod fuel values from an email from B. SchllemBn "HELCO Emission Foe EsSmates 20(» - MOT dated 4/19/2006. 
4. Projeded CT-1 «nd D-11. D-IS.D-IO. and D-17 fUel use based on a SO/SO spot of KanoeMntadleseL 

HEUCO lOOMS F M PW| C«to 

CA-in-eO AH 1 HELCO 2605 Effllaskirt Fee Sufwnmyjdi 



CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 2 
PAGE 2 OF 2 

PtANT 

mi 

Keahole 

Puna 

Shipman 
Waimea 
HELCO 

UNn 

Total 
5&6 
CT-1 
Diesels 
Total 
CT-2 
Diesels 
C T ^ & 5 
Total 
Puna Boiier 
CT-3 
3&4 
12, 13& 14 
Total 

COV 

$ 144,709^8 
$ 143.000.94 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

250.00 
1.458.34 

11,041.74 
500.00 

1,416.68 
9,125.06 

57,458.71 
55.333.70 
2,125.01 
6,666.71 
2,375.02 

$ 222,251.46 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

NON Total Fudge Factor 

35,281.10 
34.864.59 

60.96 
355.55 

2,692.05 
121.90 
345.40 

2 ^ 4 . 7 6 
'14,008.82 
13.490.73 

518.09 
1,625.39 

579.04 
54,186.40 

$ 179,990.38 
$ 177.865.53 

310.96 
1.813.89 

13.733.79 
621.90: 

1.762.08 
11,349.81 
71.467.53 
68,824.43 
2,643.10 
8,292.10 
2,954.06 

$ 2 7 6 ^ 7 . 8 6 

( ^ ^ v)"?^ ^jM^ 

AM 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

10%. 

197,989 
195,652 

342 
1,995 

15.107 
684 

1.938 
12,485 
78.614 
75,707 
2.907 
9.121 
3.249 

304,082 

^ - ^ 6 1 ^ ? ^ " 
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Hawaiian Electric Company, inc.. PO Box 2750 • Honolulu. Hi 96840-0001 

HELCO/C 

April 22, 2005 

Sherri-Ann Loo, Esq. 
Manager 
Environmental Depanmeni 

Mr. Wilfred K. Nagamine 
Manager, Clean Air Branch 
Hawaii State Department of Health 
P.O. Box 3378 
Honolulu, Hawaii 96801 

Subject: 2004 Hawaii Emissions Inventory Reports and Annual Fee Payment 
Hawaii Electric Light Company, Inc. (HELCO) 
Kanoelehua-Hill Generating Station (CSP No. 0234-01-C) 
Keahole Generating Station {CSP No. 0256-01-C and PSD No. HI 88-01) 
Puna Generating Station (CSP No. 0235-01-C) 
Shipman Generating Station (CSP No. 0236-01-C) 
Waimea Generating Station (CSP No. 0237-01-C) 

Dear Mr. Nagamine: 

In accordance with the Department's correspondence, dated January 6, 2005, please 
find the enclosed 2004 Hawaii Emissions Inventory Reports and a floppy disk with 
the electronic files for the subject facilities. On February 4, 2005, the Department 
granted written approval for an Extension ofthe Annual Fee Payment and Emission 
Summary Submittals. The total fee payment due for HELCO is $251,095.12. 

In addition to the 2004 Hawaii Emissions inventory Reports are the following: 
• Form F-1, 2005 Annual fee Summary for Covered Sources 
• Form F-2, Supplement , 2005 Annual fee Summary for Covered Sources 
• Check No. 35464, made to the order of, Hawaii State Dept. of Health, Clean 

Air Special Fund - COV, in the amount of $201,876.32. 
• Check No. 35465, made to the order of. Hawaii State Dept. of Health, Clean 

Air Special Fund - NON, in the amount of $49,218.80. 

Please call Michael Watanabe with questions at 543-4517. 

Sincerely, 

Enclosures 
cc (w/ end): E. Yamamoto (EHS - Hilo) 
cc (w/o end): T, Simmons 

WINNER OFTHE EDISON AWARD 
FOR DISTINGUISHED INDUSTRY LEADERSHIP 
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HELCO/C 

Electronic Distribution 

bcc (w/o end): W. Lee 
D. Giovanni 
B. Nakamoto 
J. Clary (JCA) 

bcc (w/ end): D. Heinzen 
B. Schlieman 
Electronic Annual Emissions File: Date & Title 
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CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 3 OF 109 

FIPS State-Coun^-Pacility ID: 1500100014 
DATA REPRESENTATTVE OF JANUARY 1. 2004 - DECEMBER 31, 2004 
(Form insliuctions are located on the Facility General Infomiation Form Instructions) 

1) Facility Name; HELCO - Kanoelehua Power Plant 

2) Permit No(s).: 0234-01-C 

3) Physical Facility Address: 

Street: 54 Halekauila Street 

City: Hilo Zip Code: 96720 

4) Emissions Inventory Contact Person Information: 

Contact Name: 
Michael Watanabe 

Mailing Address: 
P.O. Box 2750 

Phone * + ext 
808-543-4517 

Mailing City: 
Honolulu 

5) Identify CERR source type (CERR thresholds found on die f 
(select one) Type A: Type B: X 

6) SIC Code {Primary / Secondary): 4911 / 

8) Principal Product: Electrical Generation 

9) Facility UTM coordinates (m): F 

Zone: 3 

orizootal (x): 284300 

Easting 

Datum: 

Faxtf 
808-543-4511 

State: 
HI 

Irst page ofthe Genera 
Neither: 

Internet (E-mail) Address: 
michael.watanabci^heco.com 
Zip Code: 
96840 

Instmctions): 

7)NAICSCode: 221112 

Vertical (y): 2179800 

m) Northing (m) 

Old Hawaiian 
Zone 4 or 5 (e,g,. NAD 83, NAD 27, or Old Hawaiian) 

10) When the 2003 Hawaii Emissions Inventory Repon has been completed, please sign and date below. 

I cedHy that I have knowledge of the tacts herein set torlh. that the same are true, accurate ar>d complete to the best of my 
knowledge and belief, and that ell Information not identified by me as confidential In nahire shall be treated by the Department of 
Health as public record. 

Signature: 

Name: 

Title: 

c^-^- ( s ^ C^f-^ ' -*^ '^ 

Dan V, Giovanni Date: s/s/M 
Responsible Official 

Production Manager 

2005_03_25 Hill 2004 El (Hardcopy). xls Gen Info 



FORM F-1 
2005 ANNUAL FEE SUMMARY FOR COVERED SOURCES 

(FOR AIR POLLUTANTS EMITTED DURING CALENDAR YEAR 
INPUT DATA IN YELLOW COLORED CELLS 

1. FACIUTY INFORMATION tSlgnature box to be signed by ResponsiUs omdal) 

2004 ) 

Permit No.: 

Date Rec'd: 

0234-01-C 

A. Facility Name: HELCO - Kanoelehua Power Plant 

D. Mailing Address: P.O. Box 1027 

H. Contact Person: Michael V\/atanat>e 

N. Signature: 

K. Rasponsitrfa O f f i ^ : Dan y. Giovanni 

: ^ 

B. Location: 54 Halekauila Street C. Island: Hawaii 

E. City: Hilo F. State: HI: G. Zip Code: 96721 
1. Title; Senior Envirorttneii^l'Sdbntisl J. Telephone No.: 608-543^4517 

L. Title: ProdiJctibn Manager.: M. Telephone No. B0S-96WM21 

Date: 
Based on the Information and belief formed after reasonable Inquiry, the statements and Inforniation In this document 

are true, accurate, and complete 

2. CALCULATED EMISSIONS [Report emissions to the nearest tenth of a ton (Lino 2.P.) and total annual emis. (Une 2.C.) subject to fees without the fraction(s) of a ton] 

Equipment: 

Unit No, or Actiwty No. 

Hill 5 

Hill 6 

CT-1 

D-11 

A. Supplement Of appi,) A 

B. Total Report Emissions 

C. Total Emissions Subject to Fees 

Air Pollutant Emissions (tons/yr) | 

Other Regulated Air Pollutants Including Hazardous Air Pollutants (please specify) 

TSP 

40.2 

126.0-

0.1 

0.0 

0.4 

166.7 

166 

PM,o 

29.4 • 

92.2 

o:i 
0.0 

0.4 

122.1 

S f i S n B I 

PM3.5 
22.3 

69.9 

0:1 

0.0 

0.4 

: .92.7 

wmm 

SO, 

56i;o 
1756.3 

1.8 

0.0 

0.9 

2'320:^ 

2,320/: 

CO 

9.9 

30.9 .. 

0.0 

0.1 

5.2 .. 

• 46.1 

NOx 

. 92.7 

290.2 

9:6 

0.2 

, ig .s 
. 412:3'. 

B B ^ ^ 4 1 2 . 

VOC 

1.5 

4.7 

0.0 

: 0.0 

. 0.5 ; 

• 6 . 7 " 

6 

Pb 

. 0 . 0 : 

0.0. 

0.0; 

0.0: 

. fO.O' 

.0,0^;; 

^^9 

HAPs 

0:4; 

1.1. . . 

. 0.0 ' 
,' 0.d;'>' 
.. D.p:-:; 
• • • ' ' I ' s ; • 

• m 

NH3 

: : • • - -

, - : - • ' 

' • - : - • • • : 

-
' . ' • - ' -

-

BSSBS !^™»Bi IdUUttI 

Annual Total 

iBESfflminfiHt 

H^^^^H 
^ n n ^ E ^ 
S p S t t ^ B ^ l p g g l ^ 
^ ^ ^ ^ ^ @ 
S m i ^ ^ i ^ ^ ^ ^ 
^^ j j g j jMJg 

D. 2,904 

3 ANNUAL FEE CALCULATION (Uae the total annual emissions subject to fees calculated In Block 2.0.) 

Fee payable to: 

Total Annual Fmlsslons Subiect to Fees 

(enter 2.D. value belov^ 

"Clean Air Spedat Fund - COV A, 2,904 

"Clean Air Special Fund - NON' C. 2.904 

Mmtiolv 

X 

X 

2004 

jn-QN 

40.77 

9.94 

Munipiv 

X 

X 

CPI Index Adlustmnl Eaual 

(2.2% Incr, '02 to '03) 

1.022 

1.022 

Total 

B. 

D. 

E. 

Total 

$121,000.79 

$29,500.81 

S150.501.60 
Note: 2005 {Aon charge payable to Clean Air Spedal Fund - COV - S40,77 x 1.022 » $41.67Aon. 

2005 Vton charge payable to Clean Air Spedal Fund - NON - $9.94 x 1.022 « $10.16/ton. 
If the summed amount found In 3,E is tess than $500, (hen pay the minimum amount of $500, with a check made payable to the 'Clean Air Spedal Fund - COV,' 
If the summed amount found in 3.E Is greater than $500, then pay the fee amounls found In 3.B & 3.D with low separate checks made payable to the 
'Clean Air Special Fund - COV & 'Clean Air Special Fund - NON.' respectively. 

2005_03_2S Hill 2004 El (Hardcopy). xls F-1 
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FORM F-2 

SUPPLEMENT A 

Permit No.: 

Date Rec'd: 

0234-01-C 

200$ ANNUAL FEE SUMMARY FOR COVERED SOURCES 
(FOR AIR POLLUTANTS EMITTED DURING CALENDAR YEAR 

INPUT DATA IN YELLOW COLORED CELLS 
1. FACILITY INFORMATION (Signature box to bo elgned by Responsible OfBclal) 

2004 ) 

A. Facility Name: HELCO - Kanoelehua Power Plant 

D. Responsible Official:-Oari'V. Giovartiii \ ;' , . ' 

B. Location: 54 Halekauila Street C. Island: Hawaii 

E. Title: PjtxJ.flpttiinManager. - ' •;• ••' F. Telephone No.: 808-969-0421 

G. Signature: ( •^ r i * - * - / ' ^ 6 1 ^ * * ^ , ^ - , — * ^ . Date: ' S / J / / ^ . ^ . 

Based on ttw mformation and belief formed alter reasoiiabte Inquiiy, the statements and Infomution tn this document 

am true, accurate, and complete 

2. CALCULATED EMISSIONS (Reporf emissions to the nearest tenth of a ton) 

Equipment 
Unit No. or Activity No. 

D-15 . , . 

D-16 

D-17: 

Riipplemenf 

Total Report Emissions 

Air Pollutant Emissions (tons/yr) | 

Other Regulated Air Pollutants Indudir^ Hazardous Air Pollutants (please specify) 

TSP 

: O.t 

'^.%1-.-

o.i 

. . . . 

0.^ 

PM,o 

0.1 

; 0 .1. 

0.2;. •• 

• • • • Q . 4 - - ; 

PM2,5 
; 0.3,.:, 

0.1 , 

vr,o.2 

' 

, 

0 4 

SOi 

^.•^•Qi2^^ 
0,2 

:0.5. 

0.9 

CO 

,:: .•.1.2 

.,;.r."i • 

Z9-:v 

: . - . • • - • • 

: 5.2 

NOx 

• .4.6^^ 

• .4:2^"r 

10.8 

-. 

. , • 

19.5;, 

VOC 

^mu.. 
' 0 . 1 . . 

".: 0.3 . 

> - • 

.' 

• • • - . . ~ . 1̂  

• • ' ; 

• 0.5 ' 

Pb 

IJ.Oip-."; 

..-ftR^V;! 
0 0 

, ..-. 

•-, r , :• 

„ • .-. ..- i . ' " 

\ . - , . . f ~ • 

0.0 

HAPs 

f: '0.0: 

. 0 0 

0 0 

' *. " -̂  

..•• 

I. ' 

0.0 

NH3 

' ' • • ' • • r - . . . 

''..-: — '̂.'"7 
_ • . - : . • ; 

r, '. 

• • - • . : 

• . • 

- . - - . v . - , . 

: -

• -

.; 

; 

I 

; 

aatsi^g 
^ ^ ^ ^ 

SWBttfiBJgg-

s ^ ^ s ^ 

j^SSSSSE 
ggl^^gl 
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CA-IR-60 
DOCKET NO. 05-0315 
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Pollutant 

Annual 
Fuel Usa 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 'g 
Factor ^ 

(Ib/MMBtu) ui 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Con^pounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

CobaH Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphonjs 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

3.913,266 
3.913,266 
3,913,266 
3,913,266 
3,913,266 
3,913,266 
3,913.266 
3,913,266 
3.913.266 
3,913,266 
3.913.266 
3.913.266 
3.913,266 
3,913,266 
3.913.266 
3,913.266 
3,913,266 
3,913,266 
3,913,266 
3,913,266 
3,913,266 
3,913.266. 
3.913.266 
3,913.266 
3,913.266 
3.913,266 
3.913.266 
3,913.266 
3,913.266 
3,913,266 
3,913,266 
3,913,266 
3,913,266 
3,913,266 
3.913,266 

151,189 
151,189 
151.189 
151.189 
151.189 
151.189 
151,189 
151,189 
151.189 
151,189 
151.189 
151.189 
151.189 
151.189 
151.189 
151.189 
151.189 
151,189 
151.189 
.151,189 
151,189 
151.189 
151,189 
151.189 
151.189 
151.189 
151.189 
151.189 
151,189 
151,189 
151.189 
151,189 
151,189 
151.189 
151,189 

591,643 
591,643 
591,643 
591,643 
591.643 
591.643 
591,643 
591,643 
591.643 
591.643 
591.643 
591.643 
591.643 
591.643 
.591.643 
591.643 
591.643 
591,643 
591,643 
591,643 
591.643 
591.643 
591.643 
591.643 
591.643 
591.643 
591.643 
591.643 
591.643 
591,643 
591,643 
591,643 
591,643 
591,643 
591,643 

1.896 
0.313 
0.0333 
0.00507 
0.136 
0.126 
0.010 
0.0995 
0.0895 
0.0755 
0.0655 

3.50E-05 
8.80E-06 
1.43E-06 
1.85E-07 

2.65E-06 
5.63E-06 
4.01 E-05 
4.24E-07 
4.07E-04 

1.01 E-05 
2.00E-05 
7.53E-07 
5.63E-04 
7.53E-06 
6.31 E-05 
8.67E-06 
4.55E-06 
4.13E-05 

7.27E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

560.9 
92.6 
9.9 
1.5 

40.2 
37.3 
3.0 

29.4 
26.5 
22.3 
19.4 

1.04E-02 
2.60E-03 
4.22E-04 
5.48E-05 

7.85E-04 
1.67E-03 
1.19E-02 
1.25E-04 
r20E-01 

2.98E-03 
5.92E-03 
2.23E-04 
1.67E-01 
2.23E-03 
1.87E-02 
2.56E-03 
1.35E-03 
1.22E-02 

2.15E-04 
Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Slack Test Data 

2005_03_25 Hili 2004 El (Hardcopy).xls Hill 5 No 6 FO 
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Pollutant 

Annual 
Fuel Use 
(gal^r) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor ^ 

(Ib/MMBtu) LU 

Annual 
Emissions 
(tons/yr) 

802 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene -
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

4,110 
4,110 
4,110 
4,110 
4,110 
4,110 
4,110 
4.110 
4.110 
4,110 
4.110 
4,110 
4,110 
4.110 
4,110 
4,110 
4,110 
4.110 
4,110 
4.110 
4.110 
4,110 
4,110 
4.110 
4,110 
4,110 
4,110 
4,110 
4,110 
4,110 
4,110 
4,110 
4.110 
4.110 
4,110 

137,819 
137,819 
137,819 
137,819 
137.819 
137,819 
137,819 
137.819 
137.819 
137.819 
137.819 
137,819 
137,819 
137.819 
137,819 
137,819 
137.819 
137.819 
137.819 
137,819 
137.819 
137.819 
137.819 
137,819 
137,819 
137,819 
137,819 
137.819 
137,819 
137.819 
137.819 
137.819 
137.819 
137,819 
137,819 

566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 
566 

0.163 
0.171 
0.0357 
0.00143 
0.0236 
0.0143 
0.00929 
0.0164 

0.00714 
0.0111 
0.00179 

3.75E-05 
9.43E-06 
1.53E-06 
1.99E-07 

2.84E-06 
6.04E-06 
4.30E-05 
4.54E-07 
4.36E-04 

1.08E-05 
2.14E-05 
8.07E-07 
6.04E-04 
8.07E-06 
6.76E-05 
9.29E-06 
4.88E-06 
4.43E-05 

7.79E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.046 
0.048 
0.010 
0.000 
0.007 
0.004 
0.003 
0.005 
0.002 
0.003 
0.001 

1.06E-05 
2.67E-06 
4.33E-07 
5.62E-08 

8.05E-07 
1.71E-06 
1.22E-05 
1.29E-07 
1.23E-04 

3.05E-06 
6.07E-06 
2.29E-07 
1.71 E-04 
2.29E-06 
1.91 E-05 
2.63E-06 
1.38E-06 
1.25E-05 

2.21 E-07 
Notes: 
M - Mass Balance 
P - Pennit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2005_03_25 Hill 2004 EI (Hardcopy). xls Hill 5 No 2 FO 
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Pollutant 

Annual 
Fuel Use 
<gat/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor «: 

(Ib/MMBtu) ui 

Annual 
Emissions 
(tons/yr) 

802 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PM10-FIL 
PM25-PRi 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Ccmpounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

1,232 
1,232 
1.232 
1,232 
1.232 
1.232 
1.232 
1.232 
1.232 
1.232 
1,232 
1,232 
1,232 
1,232 
1,232 
1,232 
1.232 
1.232 
1.232 
1,232 
1,232 
1.232 . 
1,232 
1,232 
1,232 
1.232 
1.232 
1,232 
1.232 
1,232 
1.232 
i.232 
1.232 
1.232 
1.232 

91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91.500 
91.500 
91.500 
91.500 
91,500 
91.500 
91.500 . 
91.500 
91.500 
91,500 
91,500 
91,500 
91,500 

.91,500 
91.500 
91.500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91.500 
91.500 
91,500 
91.500 
91.500 
91,500 

113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 

. 113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 
113 

0.00423 
0.208 
0.035 

C.00546 
0.0121 
0.00656 

0.00558824 
0.0121 
0.00656 
0.0121 
0.00656 

M 
A 
A 
A 
A 
A 

. A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.0002 
0.0117 
0.0020 
0.0003 
0.0007 
0.0004 
0.0003 
0.0007 
0.0004 
0.0007 
0.0004 

Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2005_03_25 Hili 2004 El (Hardcopy).xls Hill 5 Pnapane 



Hill 5 Spec Used Oil 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 9 OF 109 

Pollutant 

Annual 
Fuel Use 
Jgal/yr) 

Emission % 
Factor ^ 

(lb/10'gat) tij 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PM10-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

AcetakJehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fonrcildehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Con'ipounds 

Naphthalene 
Phosphorus 

POM 
Senium Compounds 

Toluene 
Xylene 

o-Xylene 

2,418 
2,418 
2.418 
2.418 
2,418 
2,418 
2.418 
2,418 
2,418 
2,418 
2,418 
2.418 
2,418 
2,418 
2,418 
2.418 
2,418 
2,418 
2,418 

. 2,418 
2,418 
2.418 
2.418 
2.418 
2,418 
2,418 
2.418 
2.418 
2,418 
2.418 
2,416 
2,418 
2,418 
2,418 
2,418 

12.6 
47 
5.0 

0.76 
5.46 
3.96 
1.50 
4.31 
2.81 
3.56 
2.06 

1.10E-01 

9.30E-03 
2.00E-02 
2.10E-O4 

3.30E-02 
5.50E-01 
6,80E-02 

1.10E-02 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.0152 
0.0568 
0.0060 
0.0009 
0.0066 
0.0048 
0.0018 
0.0052 
0.0034 
0.0043 
0.0025 

1.33E-04 

1.12E-05 
2.42E-05 
2.54E-07 

3.99E-05 
6.65E-04 
8.22E-05 

1.33E-05 

Notes: 
M - Mass Balance 
P - Permit Limit 
A -AP-42 Emission Factor 
S - Stack Test Data 

2005_03_25 Hill 2004 El (Hardcopy),xls Hill 5 Spec Used Oil 



/ 

Hill 5 Total 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 10 OF 109 

Annual Emissions 

Pollutant 
S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
FomiakJehyde 

Hydrochbric Acid 
Lead Compounds 

Manganese (Compounds 
Mercury Compounds 
Nk:kel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPS 

No 6 Fuel Oil 
(tons/yr) 

560.9 
92.6 
9.9 
1.5 

40.2 
37.3 
3.0 
29.4 
26.5 
22.3 
19.4 

1.04E-02 
2.e0E-03 
4.22E-04 
5.48E-05 

7.85E-04 
1.67E-03 
1.19E-02 
1.25E-04 
1.20E-01 

2.98E-03 
5.ft2E-03 
2.a3E-04 
1.e7E-01 
2.23E-03 
1.87E-02 
2.56E-03 
1.35E-03 
1.22E-02 

2.15E.04 

No 2 Fuel Oil 
(tons/yr) 

0.046 
0.048 
0.010 
0.000 
0.007 
0.004 
0.003 
0.005 
0.002 
0.003 
0.001 

1.06E-05 
2.67E-06 
4.33E-07 
5.62E-08 

8.05E-07 
1.71 E-06 
1.22E-05 
1.29E-07 
1.23E-04 

3.05E-06 
6.07E-06 
2.29E-07 
1.71E.04 
2.2gE-06 
1.91 E-05 
2.63E-06 
1.38E-06 
1.25E-05 

2.21 E-07 

Propane 
(tons/yr) 
0.0002 
0.0117 
0.0020 
0.0003 
0.0007 
0.0004 
0.0003 
0.0007 
0,0004 
0.0007 
0.0004 

Spec Used Oil 
(tons/yr) 
0.0152 
0.0568 
0.0060 
0.0009 
0.0066 
0.0048 
0.0018 
0.0052 
0.0034 
0.0043 
0.0025 

1.33E-04 

1.12E-05 
2.42E-05 
2.54E-07 

3.^E-05 
6.65E.04 
8.22E-05 

'1.33E-05 

Total 
(tons/yr) 

561.0 
92.7 
9.9 
1.5 

40.2 
37.3 
3.0 
29.4 
26.5 
22.3 
19.4 

1.04E-02 
2.74E-03 
4.22E-04 
5.49E-05 

7.97E-04 
1.69E-03 
1.19E-02 
1.26E-04 
1.20E-01 
3.99E-05 
3.65E-03 
6.00E-03 
2.23E-04 
1.67E-01 
2.23E-03 
1.87E-02 
2.57E-03 
1.35E-03 
1.22E-02 

2.15E-04 
3.63E-01 

Notes: 
M - Mass Balance 
P - Pennit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2005_03_25 Hill 2004 El (Hardcopy).xls Hill 5 Total 



CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 11 OF 109 

Hill 6 No 6 FO 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor °= 

(Ib/MMBtu) uJ 

Annual 
Emissions 
(tons/yr) 

802 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
Piyi25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphonjs 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

12,252.576 
12,252.576 
12,252,576 
12,252,576 
12,252,576 
12,252,576 
12,252.576 
12,252.576 
12,252,576 
12,252,576 
12,252,576 
12.252,576 
12.252,576 
12,252,576 
12,252.576 
12,252,576 
12,252,576 
12.252.576 
12,252.576 
12,252,576 
12.252,576 
12.252,576. 
12,252,576 
12,252,576 
12,252,576 
12,252,576 
12.252,576 
12,252.576 
12,252,576 
12.252,576 
12,252.576 
12,252,576 
12,252.576 
12.252,576 
12,252,576 

151.189 
151,189 
151,189 
151,189 
151,189 
151,189 
151,169 
151,189 
151,189 
151,189 
151,189 
151,189 
151,189 
151.189 
151,189 
151,189 
151.189 
151,189 
151,189 
151,189 
151,189 
151,189 
151.189 
151.189 
151,189 
151,189 
151.189 
151,189 
151,189 
151.189 
151.189 
151.189 
151,189 
151,189 
151,189 

1,852,455 
1.852,455 
1.852.455 
1.852,455 
1.852.455 
1,852.455 
1.852,455 
1,852.455 
1,852,455 
1,852,455 
1,852,455 
1,852,455 
1,852,455 
1,852,455 
1,852,455 
1,852.455 
1,852,455 
1.852,455 
1,852,455 
1,852,455 
1,852,455 
1,852,455 
1,852.455 
1.852.455 
1,852,455 
1,852,455 
1,852,455 
1.852,455 
1,852,455 
1.852,455 
1,852,455 
1.852.455 
1.852,455 
1,852,455 
1,852,455 

1.896 
0.313 
0.0333 
0.00507 

0.136 
0.126 
0.010 

0.0995 
0.0895 
0.0755 
0.0655 

3,50E-05 
8.80E-06 
1.43E-06 
1.85E-07 

2.65E-06 
5.63E-06 
4.01 E-05 
4.24E-07 
4,07E-04 

1.01 E-05 
2.00E-05 
7.53E-07 
5.63E-04 
7.53E-06 
6.31 E-05 
a.67E-06 
4.55E-06 
4.13E-05 

7.27E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1756.1 
, 289.9 

30.8 
4.7 

126.0 
116.7 
9.3 

92.2 
82.9 
69.9 
60.7 

3.24E-02 
e.15E-03 
1.32E-03 
1.72E-04 

2.46E-03 
5.22E-03 
3.72E-02 
3.93E-04 
3.77E-01 

9.32E-03 
1.85E-02 
6.98E-04 
5.22E-01 
6.98E-03 
5.84E-02 
8.03E-03 
4.22E-03 
3.83E-02 

6.73E-m 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2005_03_25 Hill 2004 El (Hardcopy).xls Hill 6 No 6 FO 



Hill 6 No 2 FO 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 12 OF 109 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor °= 

(Ib/MMBtu) uJ 

Annual 
Emissions 
(tons/yr) 

802 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaklehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

13,382 
13.382 
13,382 
13.382 
13.382 
13.382 
13.382 
13.382 
13.382 
13,382 
13.382 
13,382 
13.382 
13,382 
13.382 
13.382 
13.382 
13,382 
13.382 
13.382 
13.382 
13,382 
13,382 
13.382 
13,382 
13.382 
13.382 
13.382 
13,382 
13,382 
13.382 
13,382 
13,382 
13.382 
13.382 

137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137.819 
137.819 
137,819 
137,819 
137,819 
137,819 
137.819 
137.819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137.819 
137,819 
137,819 
137.819 
137,819 
137,819 
137,819 

1.844 
1.844 
1,844 
1,844 
1,844 
1,844 
1.844 
1,844 
1,844 
1,844 
1.844 
1.844 
1.844 
1.844 
1.844 
1,844 
1,844 
1,844 
1.844 
1.844 
1,844 
1,844 
1,844 
1,844 
1,844 
1.844 
1,844 
1.844 
1.844 
1,844 
1.844 
1.844 
1.844 
1.844 
1,844 

0.163 
0.171 

0.0357 
0.00143 
0.0236 
0.0143 

0.00929 
0.0164 

0.00714 
0.0111 

0.00179 

3.75E-05 
9.43E-06 
1.53E-06 
1.99E-07 

2.84E-06 
6.04E-06 
4.30E-05 
4.54E-07 
4.36E-04 

1.08E-05 
2,14E-05 
8.07E-07 
6.04E-04 
8.07E-06 
6.76E-05 
9.29E-06 
4.88E-06 
4.43E-05 

7.79E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.150 
0.158 
0.033 
0.001 
0.022 
0.013 
0.009 
0.015 
0.007 
0.010 
0.002 

3.46E-05 
8.69E-06 
1.41 E-06 
1.83E-07 

2.62E-06 
5.57E-06 
3.97E-05 
4.19E-07 
4.02E-04 

9.95E-06 
1.98E-05 
7.44E-07 
5.57E-04 
7.44E-06 
6,23E-05 
8.56E-06 
4.50E-06 
4.08E-05 

7.18E-07 
Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
5 - Stack Test Data 

2005_03_25 Hill 2004 El (Hardcopy).xls 10 Hill 6 No 2 FO 



Hill 6 Spec Used Oil 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 13 OF 109 

Pollutant 

Annual 
Spec Oil 

Use 
(gal/yr) 

Emission % 
Factor ^ 

(lb/10'gal) LU 

Annual 
Emissions 
(tons/yr) 

802 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaklehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nk:kel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

7,872 
7,872 
7,872 
7.872 
7.872 
7.872 • 
7,872 
7,872 
7,872 
7,872 
7,672 
7,872 
7,872 
7.872 
7,872 
7,872 
7.872 
7.872 
7.872 
7.872 
7.872 
7.872 
7.872 
7,872 
7,872 
7.872 
7,872 
7.872 
7.872 
7.872 
7,872 
7,872 
7,872 
7,872 
7,872 

12.6 
47 
5.0 
0.76 
5.46 
3.96 
1.50 
4.31 
2.81 
3.56 
2.06 

1.10E-01 

9.30E-03 
2.00E-02 
2.10E-04 

3.30E-02 
5.50E-01 
6.80E-02 

1.10E-O2 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.0494 
0.1850 
0.0197 
0.0030 
0.0215 
0.0156 
0.0059 
0.0170 
0.0111 
0.0140 
0.0081 

4.33E-04 

3,66E-05 
7.87E-05 
8.27E-07 

1.30E-04 
2.16E-03 
2.68E-04 

4.33E-05 

Notes: 
M - Mass Balance 
P - Pennit Limit 
A - AP-42 Emission Factor 
8 - Stack Test Data 

2005_03_25 Hill 2004 El (Hardcopy).xls 11 Hill 6 Spec Used Oil 



/ 

Hill 6 Total 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 14 OF 109 

Annual Emissions 

Pollutant 
802 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-6utadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nckel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPS 

No 6 Fuel Oil 
(tons/yr) 
1756.1 
289.9 
30.8 
4.7 
126 

116.7 
9.3 

92.2 
82.9 
69.9 
60.7 

3.24E-02 
8.15E-03 
1,32E-03 
1.72E-04 

2.46E-03 
5.22E-03 
3.72E-02 
3.93E-04 
3.77E-01 

9.32E-03 
1.85E-02 
e.98E-04 
5.22E-01 
6,98E-03 
5.84E-02 
8.03E-03 
4.22E-03 
3.63E-02 

6.73E-04 

No 6 Fuel Oil Spec Used Oil 
(tons/yr) 

0.150 
0.158 
0.033 
0,001 
0.022 
0.013 
0.009 
0.015 
0.007 
0.010 
0.002 

3.46E-05 
8.6gE-06 
1.41 E-06 
1.83E-07 

2.62E-06 
5.57E-06 
3.97E-05 
4.19E-07 
4.02E-04 

9.95E-06 
1.98E-05 
7.44E-07 
5.57E-04 
7.44E-06 
6.23E-05 
8.56E-06 
4.50E-06 
4.0SE-05 

7,18E-07 

(tons/yr) 
0.05 
0.18 
0.02 . 

0.003 
0.02 
0.02 
0.01 
0.02 
0.01 
0.01 
0.01 

4.33E-04 

3.66E-05 
7.87E-05 
8.27E-07 

1.30E-O4 
2.16E-03 
2.68E-04 

4.33E-05 

Total 
(tons/yr) 
1756.3 
290.2 
30.9 
4.7 

126.0 
116.7 
9.3 
92.2 
82.9 
69.9 
60,7 

3.25E-02 
8.59E-03 
1.32E-03 
1.72E-04 

2.50E-03 
5.30E-03 
3.72E-02 
3.93E-04 
3.77E-01 
1.30E-04 
1.15E-02 
1.88E-02 
6.99E-04 
5.22E-01 
6.99E-03 
5.85E-02 
8.04E-03 
4.22E-03 
3.63E-02 

6.74E-04 
1.14E+00 

Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2005_03_25 Hill 2004 El (Hardcopy),xls 12 Hill 6 Total 



CT-1 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 15 OF 109 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor ^ 

(Ib/MMBtu) u] 

Annual 
Emissions 
(tons/yr) 

802 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PR1 
PM25.FIL 

158.579 
158.579 
158,579 
158,579 
158.579 
158,579 
158.579 
158,579 
158.579 
158.579 
158.579 

137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 

21.855 
21.855 
21,855 
21,855 
21,855 
21,855 
21,855 
21,855 
21,855 
21,855 
21.855 

0.163 
0.88 

0.0033 
0.00041 
0.0120 
0.0043 
0.0072 
0.0113 
0.00413 
0.01107 
0.00387 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1.78 
9.62 
0.04 
0.004 
0.13 
0.05 
0.08 
0.12 
0.05 
0.12 
0.04 

Acetaldehyde 158,579 137.819 21,855 
Acrolein 158,579 137.819 21.855 

Antimony Compounds 158.579 137,819 21,855 
Arsenic Compounds 158.579 137,819 21.855 

Benzene 158.579 137,819 21,855 
Beryllium Compounds 158,579 137,819 21,855 

1,3-Butadiene 158,579 137,819 21,855 
Cadmium Compounds 158,579 137,819 21,855 
Chromium Compounds 158,579 .137.819 21.855 

Cobalt Compounds 158,579 137,819 21.855 
Ethylbenzene 158.579 . 137,819 21,855 
Fomialdehyde 158.579 137.819 21.855 

Hydrochloric Acid 158,579 137.819 21,855 
Lead Compounds 158.579 137.819 21,855 

Manganese Compounds 158,579 137.819 21,855 
Mercury Compounds 158,579 137,819 21,855 
Nickel Compounds 158.579 137.819 21,855 

Naphthalene 158,579 137.819 21,855 
Phosphoms 158,579 137.819 21.855 

POM 158.579 137.819 21.855 
Selenium Compounds 158,579 137,819 21,855 

Toluene 158,579 137.819 21.855 
Xylene 158,579 137,819 21.855 

o-Xylene 158,579 137,819 21.855 

2.52E-05 
7.88E-06 

1.10E-05 
5.50E-05 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

2.80E-04 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
3.50E-05 

4.00E-05 
2.50E-05 
2.81 E-04 
1.93E-04 

2.75E-04 
8.61 E-05 

1.20E-04 
6.01 E-04 
3.39E-06 
1.75E-04 
5.25E-05 
1.20E-04 

3.06E-03 

1.53E-04 
8.63E-03 
1.31 E-05 
5.03E-05 
3.82E-04 

4.37E-04 
2.73E-04 
3.07E-03 
2.11 E-03 

Total HAPS 1.96E-02 
Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S • Stack Test Data 
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/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTS 
PAGE 16 OF 109 

Pollutant 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PR1 
PM25-FIL 

Acetald^yde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-ButadIene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formakiehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPS 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
8 - Stack Test Data 

Annual 
Fuel Use 
(gal/yr) 

951 
951 
951 
951 
951 
951 
951 
951 
951 
951 
951 
951 
951 
951 
951 
951 
951 
951 
951 
951 
951 
951 . 
951 
951 
951 
951 
951 
951 
951 
951 
951 
951 
951 
951 
951 

Fuel 
Heat 

Content 
(Btu/gai) 
137.819 
137.819 
137,619 
137,819 
137.819 
137.819 
137,819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137.819 
137.819 
137.819 
137,819 

, 137.819 
137,819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137,819 
137,819 
137.819 
137.819 

Annual 
Fuel Use 

(MMBtu/yr) 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 

Emission 
Factor 

(Ib/MMBtu) 
0.163 
3.2 

0.85 
0.0819 
0.0697 
0.0620 
0.0077 
0.0573 
0.0496 
0.0556 
0.0479 

2.52E-05 
7.88E-06 

1.10E-O5 
7.76E-04 
3.10E-07 
1.60E-05 
4.S0E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-O4 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

% 
0^ 

u. 
UJ 
M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
(tons/yr) 

0.011 
. 0.210 

0.056 
0.005 
0.005 
0.004 
0.001 
0.004 
0.003 
0.004 
0.003 

1.65E-06 
5.16E-07 

7.21E-07 
5.09E-05 
2.03E-08 
1.05E-06 
3.15E-07 
7.21 E-07 

5.17E-06 

9.17E-07 
5.18E-05 
7.86E-08 
3.01 E-07 
8.52E-06 

1.39E-05 
1.64E-06 
1.84E-05 
1.26E-05 

1.69E-04 
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/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTS 
PAGE 17 OF 109 

D-15 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(fb/MMBtu) 

e 
t t 

b 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PM10-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein . 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-eutadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

HydnDchloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium C^ompounds 

Toluene 
Xylene 

o-Xylene 
Total HAPS 

20.955 
20.955 
20.955 
20,955 
20.955 
20.955 
20,955 
20,955 
20,955 
20,955 
20.955 
20.955 
20,955 
20,955 
20,955 
20,955 
20,955 
20,955 
20,955 
20,955 
20,955 
20.955 
20.955 
20,955 
20.955 
20,955 
20,955 
20,955 
20,955 
20.955 
20.955 
20.955 
20,955 
20,955 
20,955 

137,819 
137.819 
137.819 
137.819 
137.819 
137.819 
137,819 
137,819 
137,819 
137.819 
137.819 
137.819 
137.819 
137.819 
137.819 
137,819 
137.819 
137,819 
137,819 

. 137.819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137.819 
137.819 
137.819 
137.819 
137,819 
137,819 
137,819 

2.888 
2,888 
2,888 
2,888 
2.888 
2,886 
2.888 
2,888 
2,888 
2.888 
2.888 
2.888 
2,886 
2,888 
2.888 
2,886 
2.888 
2.888 
2,888 
2,888 
2,888 
2,888 
2.888 
2.888 
2.888 
2,888 
2.888 
2,888 
2,888 
2,888 
2.888 
2.888 
2,888 
2.888 
2.888 

0.163 
3.2 

0.85 
0.0819 
0.0697 
0.0620 
0.00770 
0.0573 
0.0496 
0.0556 
0.O479 

2.52E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.2 
4.6 
1.2 
0.1 
0.1 
0.1 
0.01 
0.1 
0.1 
0.1 
0.1 

3.64E-05 
1.14E-05 

1.59E-05 
1.12E-03 
4.48E-07 
2.31E-05 
6.93E-06 
1.59E-05 

1.14E-04 

2,02E-05 
1.14E-03 
1.73E-06 
6.64E-06 
1.88E-04 

3.06E-04 
3.61 E-05 
4.0eE-04 
2.79E-04 

3.73E-03 
Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTS 
PAGE 18 OF 109 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor °^ 

(tb/MMBtu) uJ 

Annual 
Emissions 
(tons/yr) 

802 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
/Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydnxhioric Acid 
Lead Compounds 

Manganese Compounds 
Meroury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPS 

19,268 
19.268 
19,268 
19,268 
19.268 
19,268 
19,268 
19.268 
19,268 
19,268 
19,268 
19.268 
19,268 
19.268 
19,268 
19,268 
19.268 
19,268 
19.268 
19.268 
19.268 
19,268 
19.268 
19,268 
19,268 
19.268 
19,268 
19,268 
19.268 
19,268 
19,268 
19.268 
19,268 
19,268 
19,268 

137,819 
137.819 
137,819 
137.819 
137,819 
137,819 
137.819 
137.819 
137.819 
137,819 
137,819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137.819 
137,819 
137.819 
137.819 
137.819 
137.819 
137,819 
137,819 
137,819 
137.819 
137.819 
137,819 
137.819 
137,819 
137,819 
137.819 
137,819 
137,819 

2,655 
, 2.655 

2.655 
2.655 
2.655 
2.655 
2.655 
2,655 
2,655 
2.655 
2.655 
2,655 
2,655 
2,655 
2.655 
2.655 
2.655 
2.655 
2.655 
2,655 
2,655 
2,655 
2.655 
2,655 
2.655 
2.655 
2.655 
2.655 
2,655 
2,655 
2,655 
2.655 
2,655 
2,655 
2.655 

0.163 
3.2 
0.85 

0.0819 
0.0697 
0.0620 
O.0077O 
0.0573 
0.0496 
0.0556 
0.0479 

2.52E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-O6 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.2 
4.2 
1.1 
0.1 
0.1 
0.1 
0.01 
0.1 
0.1 
0.1 
0.1 

3.35E-05 
1.05E-05 

1.46E-05 
1.03E-03 
4.12E-07 
2.12E-05 
6.37E-06 
1.46E-05 

1.05E-04 

1.86E-05 
1.05E-03 
1.59E-06 
6.11 E-06 
1.73E-04 

2.81 E-04 
3.32E-05 
3.73E-04 
2.56E-04 

3.43E-03 
Notes: 
M - Mass Balance 
P - Pemiit Limit 
A -AP-42 Emission Factor 
S - Stack Test Data 

2005_03_25 Hill 2004 El (Hardcopy).xls 16 D-16 



D-17 
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CA-IR-60 
DOCKETNO. 05-0315 
ATTACHMENTS 
PAGE 19 OF 109 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PR1 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Befyllit;m Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt (Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xvlene 

Total HAPS 

48.952 
48,952 
48,952 
48.952 
48,952 
48,952 
48.952 
46,952 
48,952 
48.952 
48.952 
48,952 
48,952 
48,952 
48.952 
48,952 
48.952 
48,952 
48,952 
48.952 
48.952 
48,952 
48,952 
48.952 
48.952 
48,952 
48,952 
48.952 
48,952 
48,952 
48,952 
48.952 
48.952 
48,952 
48,952 

137.819 
137.819 
137,819 
137,819 
137.819 
137,819 
137.819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137.819 
137,819 
137,819 
137,819 
137.819 
137,819 
137,819 
137,819 
137.819 
137.819 
137.819 
137,819 
137.819 
137.819 
137,819 
137,819 
137.819 
137.819 
137.819 
137,819 

6.747 
. 6,747 

6.747 
6,747 
6,747 
6,747 
6.747 
6,747 
6,747 
6,747 
6,747 
6.747 
6,747 
6,747 
6,747 
6,747 
6,747 
6.747 
6,747 
6.747 
6,747 
6,747 
6.747 
6.747 
6,747 
6.747 
6.747 
6.747 
6.747 
6.747 
6.747 
6,747 
6.747 
6,747 
6,747 

0.163 
3.2 
o:85 

0.0819 
0.0697 
0.0620 
0.00770 
0.0573 
0.0496 
0.0556 
0.0479 

2.52E.05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1,60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1,20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.5 
10.8 
2.9 
0.3 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 

8.50E-05 
2,66E-05 

3.71 E-05 
2.62E-03 
1.05E-06 
5.40E-05 
1.62E-05 
3.71 E-05 

2.66E-04 

4.72E-05 
2.66E-03 
4.05E-06 
1.55E-05 
4.39E-04 

7.15E-04 
8.43E-05 
9.48E-04 
6.51 E-04 

8.71 E-03 
Notes: 
M • Mass Balance 
P - Permit Limit 
A - AP-42 Emisston Factor 
8 - Stack Test Data 
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Summary 

Annual Emtoslons ftona/yeai) 
Pollutant 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PR1 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Add 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

e-Xytene 

Total HAPS 

HIII 6 
561.0 
92.7 
9.9 
1.5 

40.2 
37.3 
3.0 

29.4 
26.5 
22.3 
19.4 

1.04E-02 
2.74E-03 
4.22E-04 
5.49E.05 

7.97E-04 
1.69E-03 
1.19E-02 
1.26E-04 
1.20E-0t 
3.99E-a5 
3.65E-03 
6.00E-03 
2.23E-04 
1.67E-01 
2.23E-03 
1.87E-02 
2.57E-03 
1.35E-03 
1.22E-02 

2.15E-04 

3.63E-01 

Hin 6 
1756.3 
290.2 
30.9 
4.7 

12S.0 
116.7 
9.3 
92.2 
62.9 
69.9 
60.7 

3.2SE-02 
8.59E-03 
1.32E-03 
t.72E-04 

2.50E-O3 
5.30E-03 
3.72E-02 
3.93E-04 
3.77E-0t 
1.30E-O4 
1.15E-02 
1.B8E-02 
6.99E-04 
S.22E-01 
6.99E-03 
5.e5E-02 
8.04E-03 
4.22E-03 
3.83E-02 

6.74E-04 

1.14E+00 

CT-1 
1.8 
9.6 
0.0 
o.o 
0.1 
0.0 
0.1 
0.1 
0.0 
0.1 
0.0 

2.75E-04 
8.61 E-05 

1.20E-04 
6.01 E-04 
3.39E-06 
1.75E-04 
5.25E-05 
1.20E-04 

3.06E-03 

1.53E-04 
8.63E-03 
1.31 E-05 
5.03E-05 
3.82 E-04 

4.37E-04 
2.73E-04 
3.07E-03 
2.11 E-03 

1.96E-02 

D-11 
0.0 
0.2 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1.65E-06 
5.16E-07 

7.21 E-07 
5.09E-05 
2.03E-0S 
1.05E-06 
3.15E-07 
7.21 E-07 

5.17E-06 

9.17E-07 
5.18E-05 
7.86E-08 
3.01 E-07 
8.52E-06 

1.39E-05 
1.64E-06 
1.84E-05 
1.26E-05 

1.6gE-04 

D-16 
0.2 
4.6 
1.2 
0.1 
0.1 
0.1 
0.0 
0.1 
0.1 
0.1 
0.1 

3.64 E-OS 
1.14E-05 

1.59E-05 
1.12E-03 
4.4aE-07 
2.31 E-05 
6.93E-06 
1.59E-05 

1.UE-04 

2.02E-05 
1.14E-03 
1.73E-06 
6.64E-06 
1.88E-04 

3.06E-04 
3.61 E-05 
4.06E-04 . 
2.79E-04 

3.73E-03 

D-16 
0.2 
4.2 
1.1 
0.1 
0.1 
0.1 
0.0 
0.1 
0.1 
0.1 
0.1 

3.35E-05 
1.05E-05 

1.46E.05 
1.03E-03 
4.12E-07 
2.12E-05 
6.37E-06 
1.46E-05 

t.05E-04 

1.86E-05 
1.05E-03 
1.59E-06 
6.11 E-06 
1.73E-04 

2.81E-04 
3.32E-05 
3.73E-04 
2.56E-04 

3.43E-03 

D-17 
0.5 
10.8 
2.9 
0.3 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 

8.50E-05 
2.66E-05 

3.71 E-05 
2.62E-03 
t.05E-0ff 
5.40E-05 
1.62E-05 
371 E-05 

2.66E-04 

4.72E-05 
2.66E-03 
4.05E-06 
1.55E-05 
4.39E-04 

7.15E-04 
8.43E-05 
9.48E-04 
6.51 E-04 

8.71 E-03 

Total 
2.320.0 
412.3 
46.1 
6.7 

166.7 
154.5 
12.4 
122.1 
109.8 
92.7 
80.5 

0.0004 
0.0001 
0.0428 
0.0115 
0.0072 
0.0(^2 
0.0003 
0.0034 
0.0072 
0.0491 
O.O005 
0.5010 
0.0002 
0.0154 
0.0384 
0.0009 
0.6893 
0.0104 
0.0772 
0.0124 
0.0060 
0.0554 
0.0033 
0.0009 
1.5334 
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CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTS 
PAGE 21 OF 109 

FIPS State-County-Facility ID: 1500100519 
DATA REPRESENTATIVE OF JANUARY 1.2004 - DECEMBER 31,2004 
(Form instructions arc located on the Facility General Information Form Instmctions) 

1) Facility Nunc: 

2) Pemiit No(s).: 

HELCO - Waimea Power Plant 

0237-01-C 

3) Physical Facility Address: 

Street: Rubbish Dump Road 

City: Kamuela Zip Code: 96743 

4) Emissions Inventory Contact Person Information: 
Contact Name: 
Michael Watanabe 

Mailing Address: 
P.O. Box 2750 

Phone « + ext: 
808-543-4517 
Mailing City: 
Honolulu 

Faxtf 
808-543-4511 
State: 
H! 

Internet (E-mail) Address: 
ii)ichBcl.waianal>e(Qhcco,com 
Zip Code: 
96840 

5) Identify CERR source type (CERR thresholds found on the lir^ page of the General litstructions): 
(selectone) TypeA: TypcBrJf Neither: 

6) SIC Code (Primary / Secondary): 4911 

8) Principal Product: Electrical Generation 

7)NAICSCode; 221112 

9) Facility UTM coordinates (m): Horizontal (x): 217,725 

Zone: 5 

Vertical (y): 2.216,930 

Easting (m) 

Datum: Old Hawaiian 

Northing (m) 

Zone 4 or 5 (eg.. NAD 83, NAD 27, or Old Hawaiian) 

10) When the 2003 Hawaii Emissions Inventory Report has been completed, please sign and dale below. 

(certiiy that I have knowledQe ofthe Aicts herein set form, that tha same are tme, accurate and complefe (o the t>e9t of my 
knowledge and belief, and that al) Information not identified by me as confidential in nature shall be treated by the Department of 
Heatth as public record. 

Signature: 

Name: 

Trtlc: 

C T : ^ ' ' - ^ ' ^ 

Dan V. Giovanni Date: ^/sy/cs-
Responsible OHicial 

Production Manager 

2005_03_25 Waimea 2004 El {Harocopy).x]s Gen Info 



FORM F-1 
.2005 ANNUAL FEE SUMMARY FOR COVERED SOURCES 

(FOR AIR POLLin'ANTS EMTTTED DURING CALENDAR YEAR 
INPUT DATA IN YELLOW COLORED CELLS 

1, FACILITY I N F O R M A T I O N (SIgnaturs box to be cignAd by RMponslbIa Offlclal) 

Permit No. : 

!Date Rec'd: 

0237-01-C 

2 0 0 4 ) 

A Fadl i ty Name : 

D. Mail ing Address: P.O.: floxil 027, 

H. Contact Person: ftjj{^aelWatanjtbe 

HELCO - Waimea Power Plant 

K. Reaponsfcle Off icial: Dan ,V. J j h 

M. Signature: .><^«^>^ 

B. Location: Rubbish Dump Road C. Island: Hawaii 
E.CIty: HIIQ: -F. State: HI G. Zip Code: 96721 
I. Tit le: Senior E r ^ o n n i e h t a i Sfci^htist J. Telephone No.: 80 f r -543^517 

L. Title: Prod i l^ r i ' ' ^ ja^nager 

Date: 3 / 3 / / ^ ^ 
M. Telephone No.: 608-969-0421 

Based on the Information and tibtlaf formed alter roosorutita Inquiry, the (tatemants and fnfOrmation In thb document 

are true, accurate, arxl complele -_ 

2. C A L C U L A T E D EMISSIONS [Report amissions to the nearest tenth ot a ton 0-Ine 2.B.) and total annual emIs. (Una 2.C.) subject to feea without the fractlonls) of a ton] 

Equipment: 

Unit No. or Act iwty No . 

D-12: 

D-13 

D-14 

A Supplement (If aoDl.) 

B. Total Report Emissions 

C. Total Emissloni Subject to Feos 

M r Pollutant Emissions (tons/yr) I 

Other Regulated Air Pollutants Including Hazardous Ai r Pollutants (please specify) 

TSP 

0 - ^ r -
-• 0 : 7 ' 

. 0.2 ••" 

1.5 

- • \ : ^ : \ 

PM,o 

;- :0 .5 . 

. 0.5 : 

• 0.2 

i ; 2 ' 

HSHI 

PMis 

, 0.5 

0.5 

0.2 

. 1.2 

mi 

S O , 

•• " \ . A 

• l i s . : 
0.6 

•.i-3,5'.' • 

3 

CO 

: 7.1 • 

; 8.6 

r 3.0. 

16 1 

H R 

NOx 

' 2 6 . 9 . . . 

30 3 

: 11.3 . 
- • 

68.5 

68 

VOC 

. ;0.7.: . ' 

oe 

I M v ' 

..., r " ' 

1 B 

': • . i ; : ; ^ 

Pb 

% 0 : 0 ; / 

• 0.0 

0.0 • 

" - > 
' • • ' • • \ . ; _ 

; 0.0 

H H 

HAPs 

0 0 

0 0 

; .q:o:r i 

.•.!•. . i 

OO 

• m 

N H , 

• - - . • — . . • 

';'.':_ ,. 
f i"-,-,--"' 
-^U\—;r. 

^^H 

/ 
• ; _ • : ; . " ; ' : - . • * 

•:':'•• '• 

. -

HBm 

. " , ;T.- , i - "- - • 

, 
• , ' • < ; / . • : • • • ' • " 

v > > . ; " - •-

• ; • • • _ - • " • " • ' 

• B K 

Annual Total 

^ E ^ ^ 
^^S^i ^PmRmP i 
^B^Krap 
i^gBB^gg 
p^^s^^ 
P l ^ ^ B ^ 
D. 73 . 

3 A N N U A L FEE C A L C U L A T I O N (Use t h * total annual emissions subject to fees calculated In Block 2.0.) 

Fee payable to: 

Total Annual Emlisioni Subiect to Fees 

(enter 3.0. value IMIOW] 

'Clean Air Special Fund - COV A. 73 . 

-Clean Air Spedal Fund - NON" C. 73 • 

Uuttldy 

X 

X 

2004 

S/TON 

40.77 

9,94 

Mulllfilx 

X 

X 

CPilndMAfltusimnt 
(2.2% incr. ^02 to '03) 

1.022 

1.022 

Total 

Eoual 

= 

c 

B. 

D. 

E. 

Total 

S3.041.69 

1741,56 

J3;7B3,27 

Nota: 2005 S/ton charge payable to Clean Air Spedal Fund - COV - $40.77 x 1.022 - $41.67/ton. 

2005 SAon charge payable to Clean Air Spedal Fund - NON » S9.94 x 1.022 = SIO.ISAon. 

If the summed amount found in 3.E Is less than S500, then pay the minimum amount of $500, with a checK made payable to the 'Clean Air Spedal Fund - GOV.' 

If the summed amount found in 3.E Is greater then $500, then pay Ihe fee emounts found in 3,0 & 3.D with low separate chechs made payable to the 

'Clean Air S p e d a l Fund - C O V & 'Clean Air Spedal Fund - NON, ' respecth/ely. 

2005_03_25 Waimea 2004 El (Harelcopy).xls F-1 
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CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 23 OF 109 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission *£ 
Factor ^ 

(Ib/MMBtu) u] 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cot}alt Compounds 
Ethylt}enzene 
Fonnaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nicitel Compounds 

Naphthalene 
Phosphonjs 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xvlene 
Total HAPs 

121.852 
121,852 
121,852 
121,852 
121,852 
121,852 
121,852 
121,852 
121.852 
121,852 
121,852 
121,852 
121,852 
121,852 
121,852 
121,852 
121,852 
121,852 
121.852 
121.852 
121,852 
121,852 
121,852 
121,852 
121,852 
121,852 
121,852 
121,852 
121,852 
121.852 
121.852 
121.852 
121.852 
121.852 
121,852 

137.819 
137.819 
137,819 
137,819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137.819 
137.819 
137,819 
137.819 
137.819 
137.819 
137.819 
137.819 
137,819 
137.819 
137,819 
137.819 
137.819 
137.819 
137,819 
137.819 
137.819 
137.819 
137,819 
137.819 
137,819 
137,819 
137.819 

16.794 
.16.794 
16.794 
16,794 
16,794 
16.794 
16,794 
16.794 
16,794 
16,794 
16,794 
16,794 
16.794 
16,794 
16,794 
16,794 
16,794 
16.794 
16.794 
16.794 
16.794 
16,794 
16,794 
16,794 
16,794 
16,794 
16,794 
16.794 
16.794 
16.794 
16,794 
16.794 
16.794 
16.794 
16.794 

0.163 
3,2 
0.85 

0.0819 
0.0697 
0,0620 
0.0077 
0.0573 
0.0496 
0.0556 
0.0479 

2.52E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E.05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4,60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1,4 
26.9 
7.1 
0.7 
0.6 
0.5 
0.1 
0.5 
0,4 
0.5 
0.4 

2.12E-04 
6.62E-05 

9.24E-05 
6.52E-03 
2.60E-06 
1.34E-04 
4.03E-O5 
9.24E-05 

6.63E-04 

1.18E-04 
6.63E-03 
1.01 E-05 
3.86E-05 
1.09E-03 

1.78E-03 
2.10E-04 
2.36E-03 
1.62E-03 

2.17E-02 

Notes: 
M - Mass Balance 
P - Peimit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2005_03_25 Waimea 2004 El (Hardcopy),xls D-12 
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CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTS 
PAGE 24 OF 109 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor J 

(Ib/MMBtu) ui 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PR1 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cotialt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xvlene 
Total HAPs 

137,191 
137,191 
137,191 
137.191 
137,191 
137,191 
137,191 
137.191 
137.191 
137.191 
137.191 
137.191 
137.191 
137,191 
137.191 
137.191 
137.191 
137.191 
137,191 
137,191 
137,191 
137,191 -
137,191 
137,191 
137,191 
137,191 
137.191 
137.191 
137.191 
137.191 
137.191 
137.191 
137.191 
137.191 
137.191 

137,819 
137,819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137.819 
137.819 
137.819 
137,819 
137,819 
137,819 
137.819 
137,819 
137.819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137.819 
137,819 
137.819 
137,819 
137.819 
137.819 
137.819 
137.819 

18,908 
18.908 
18.908 
18.908 
18,908 
18.908 
18.908 
18.908 
18,908 
18,908 
18,908 
18.908 
18.908 
18,908 
18,908 
18,908 
18,908 
18,908 
18.908 
18,908 
18,908 
18,908 
18,908 
18.908 
18.908 
18,908 
18,908 
18,908 
18,908 
18,908 
18,908 
18,908 
18,908 
18,908 
18,906 

0.163 
3.2 
0.85 

0.0819 
0.0697 
0.0620 
0.0077 
0.0573 
0.0496 
0.0556 
0.0479 

2.52E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1,10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1.5 
. 30.3 

8.0 
0.8 
0.7 
0.6 
0.1 
0.5 
0.5 
0.5 
0.5 

2.38E-04 
7.45E-05 

1.04E-04 
7.34E-03 
2.93E-06 
1.51 E-04 
4.54E-05 
1.04E-04 

7,46E-04 

1.32E-04 
7.47E-03 
1.13E-05 
4.35E-05 
1.23E-03 

2.00E-03 
2.36E-04 
2.66E-03 
1.82E-03 

2,44E-02 
Notes: 
M - Mass Balance 
P - Pennit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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DOCKET NO. 05-0315 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 's 
Factor J^ 

(Ib/MMBtu) uJ 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium CJompounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

Total HAPs 

51,062 
51,062 
51.062 
51,062 
51,062 
51.062 
51.062 
51.062 
51.062 
51.062 
51.062 
51.062 
51.062 
51,062 
51,062 
51,062 
51,062 
51,062 
51,062 
51.062 
51.062 
51.062 
51.062 
51.062 
51,062 
51,062 
51.062 
51,062 
51,062 
51,062 
51,062 
51.062 
51,062 
51,062 
51,062 

137,819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137.819 
137.819 
137,819 
137,819 
137.819 
137,819 
137,819 
137.819 
137.819 
137.819 
137,819 
137,819 
137,819 
137.819 
137,819 
137.819 
137,819 
137,819 
137.819 
137,819 
137,819 

7,037 
7.037 
7,037 
7.037 
7.037 
7.037 
7.037 
7,037 
7,037 
7,037 
7,037 
7,037 
7.037 
7.037 
7.037 
7,037 
7,037 
7,037 
7,037 
7,037 
7,037 
7,037 
7.037 
7,037 
7,037 
7.037 
7,037 
7,037 
7,037 
7.037 
7,037 
7.037 
7,037 
7,037 
7,037 

0.163 
3.2 
0.85 

0.0819 
0.0697 
0.0620 
0.0077 
0.0573 
0.0496 
0.0556 
0.0479 

2.52E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.6 
11.3 
3.0 
0.3 
0.2 
0.2 

0,2 
0.2 
0.2 
0.2 

8.87E-05 
2.77E-05 

3.87E-05 
2.73E-03 
1.09E-06 
5.63E-05 
1.69E-05 
3.87E-05 

2.78E-04 

4.93E-05 
2.78E-03 
4.22E-06 
1.62E-05 
4.57E-04 

7.46E-04 
8.80E-05 
9.89E-04 
6.79E-04 

9.08E-03 
Notes: 
M - Mass Balance 
P - Pemiit Limit 
A -AP-42 Emission Factor 
S - Stack Test Data 
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Annual Emissions (tons/year) 
Pollutant 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic (Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chronnium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphonjs 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPS 

D-12 
1.4 

26.9 
7.1 
0.7 
0,6 
0.5 
0.1 
0.5 
0.4 
0.5 
0.4 

2.12E-04 
6.62E-05 

9.24E-05 
6.52E-03 
2.60E-06 
1.34E-04 
4.03E-05 
9.24E-05 

6.63E-04 

1.18E-04 
6.63E-03 
1.01 E-05 
3.86E-05 
1.09E-03 

1.78E-03 
2.1 O E ^ 
2.36E-03 
1.62E-03 

2.17E-02 

D-13 
1.5 

30.3 
8.0 
0.8 
0.7 
0.6 
0.1 
0.5 
0.5 
0.5 
0,5 

2.38E-04 
7.45E-05 

1.04E-O4 
7.34E-03 
2.93E-06 
1,51 E-04 
4.54E-05 
1.04E-04 

7.46E-04 

1.32E-04 
7.47E-03 
1.13E-05 
4.35E-05 
1.23E-03 

2.00E-03 
2.36E-04 
2.66E-03 
1.82E-03 

2.44E-02 

D-14 
0.6 
11.3 
3.0 
0.3 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 

8.87E-05 
2.77E-05 

3.87E-05 
2.73E-03 
1.09E-06 
5.63E-05 
1.69E-05 
3.87E-05 

2.78E-04 

4.93E-05 
2.78E-03 
4.22E-06 
1.62E-05 
4.57E-04 

7.46E-04 
8.80E-05 
9.89E-04 
6.79E-04 

9.08E-03 

Total 
3.5 
68.5 
18.1 
1.8 
1,5 
1.3 
0.2 
1.2 
1.1 
1.2 
1.1 

0.0005 
0.0002 

0.0002 
0.0166 
0.0000 
0.0003 
0.0001 
0.0002 

0.0017 

0.0003 
0.0169 
0.0000 
O.OO01 
0.0028 

0.0045 
0.0005 
0.0060 
0.0041 

0.0552 
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CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTS 
PAGE 27 OF 109 

FIPS State-C:ounty.FflciUty ID: 1500100021 
DATA REPRESENTATIVE OF JANUARY 1,2004 - DECEMBER 31,2004 
(Form instmctions are located on the Facility General Information Form Instructions) 

1) Facility Name: 

2) Pennit No{s).: 

HELCO - Puna Power Plant 

0235-01-C 

3) Physical Facility Address: 

Street: Puna Mill Road 

City: Keaau 

4) Emissions Inventory Contact Person Information: 

Contact Name: 
MictusI Watanabe 
Mailing Address; 
P.O. Box 2750 

Phone # + ext: 
B08-543-4517 
Mailing City: 
Honolulu 

5) Identify CERR source type (CERR thresholds found on the 
(select one) Type A: Type B: X 

6) SIC Code (Primary / Secondary): 4911 / 

8) Principal Produce Electrical GencratJon 

9) Facility UTM coordinates (m): F 

Zone: 5 

orizontal (x): 286646 

Easting 

Datum: 

808-543-4511 
State: 

m 

~trst page ofthe Genera] 
Neither 

(m) 

Old Hawaiian 

Zip Code: 96749 

Internet (E-mail) Address: 
mlchael. wauaabe@heco .com 
Zip Code: 
96840 

iDStiuctions): 

7) NAICS Code: 221112 

Vertical (y): 2172337 
Northing (m) 

Zone 4 or 5 (eg., NAD 83, NAD 27. or Old Hawaiian) 

10) When the 2003 Hawaii Emissions Inventory Report has been completed, please sign and date below. 

I certify that I have knowtedge of thtf facts herein set forth, that the same are tme, accurate and completa to the best of my 
l(now4edge and beUef, and that aD Information nol Identified by me as confidential in nature shall be treated by the Department of 
hlealth aa pubBc record. 

Signature: 

Name: 

f ^ T ^ L . ^ / : ^ c ^ ^ - ' * * - - * ^ 

Dan V. Giovanni Date: 
3 / 3 / / & J -

Title: 

Responsible Official 

Piodiiction Manager _ 

2005_03_25 Puna 2004 El (Hardcopy).xls Gen Info 



FORM F-1 
jjOBS ANNUAL FEE SUMMARY FOR COVERED SOURCES 

(FOR AIR POLLUTANTS EMITTED DURING CALENDAR YEAR 
INPUT DATA IN YELLOW COLORED CELLS 

1. FACIUTY INFORMATION (Signature boxto be signed by Reaponsible Offlclal) 

A Faciliiy Name: 

2<ffl4v ) 

emilt tto.: 

iDate Rec'd: 

0235-01-C 

HELCO - Puna Power Plant 

D. Mailing Address: P.O,.Bdj(?lti27'-.:.^.\_ . . 
-:'-..-'jnt;l 

H. Contact Person: | i4i .^ael:Watar(&l|9; j- |^; j , ;^: v ; 

K. Responsible Official: I / / 1 V "^ / ^ m M ^ X "• 

B. Location: Puna MID Road C. Island: ^Hawaii: 
E.Clty: #gr:;^/:. : ; ;^^-r . . F . State: ^ i S ' ^ ^ f ^ ? J : ; > ; , ; G . Zip Code: i9g721:. 

I. Title: g ^ M r i v l r o n i i w r o t a l i S c j c ^ Telephone No.: 9 0 » 6 J 3 ^ l f e 

L. Title: .RrjEftJiagipn Manager; v',-:; 

N. Signature: ^rT^fe*^- t < ^ 0 ^ , J ^ r , ^ i ^ ^ . ^ . : ' . . - : ' ' • . : •'•':>• • • -.iiDate: ' ^ ^ ^ ^ 3 i t / l ^ ' . } : ' : : . . : / - 1 %^:^i^*'^^^^W^-'' 

Based on the Information arvj beOe/fbrmed after raasonat)le ktqulry, (tie statements and information In this document 

•| -t' ; f r ' ' ' ' - * '• • M . T e l e p h o n e N o . .808-96&^j t rT?-

are true, accurate, and completa 

2. C A L C U L A T E D E M I S S I O N S [Report emleetone to the nearest ten th of a t o n (Line 2.B.) and tota l annuel emle;. (Urte 2.C.) sub ject t o f ee * w i thou t t he fraction(e) of a ton ] 

3 A N N U A L F E E C A L C U L A T I O N (Ua* the total annual emisalons sub ject t o f ^ M calculated In Block 2.D.) 

Total Annual Emissions Subiect to Fees 

(enter 2.D. value below) 

Fee payable to: "Clean Air Spedal Fund - C O V A. . . 1.430 . 

-Clean Air Special Fund - N O N C. , 1,430 

MutVlJlV 

X 

X 

2004 MuRlDtv CPI I ndM Adhislmnl Foual 

f fTQN (2.2% mcr. TO to -oa) 

40.77 X 1.022 » 

8.94 X 1.022 

Total 

B. 

D. 

E. 

TDISI 

$59;5e3,72 

$14,526.81 

»74;110:«3 

Note: 2005 S/ton charge payable to Clean Air Special Fund - COV - $40.77 x 1.022 - $41.e7/ton. 

2005 S/ton charge payable to Clean Air Spedel Fund - NON - S9.84 x 1.022 - $10.16/lon. 

If the aummed amount found In 3.E Is less than $500, then pay the irdrdmum amount of $500, with a check made payaUa lo the 'Clean Air Spedal Fund - COV.' 

tf ttie summed amount fbund In 3.E Is greater ttian $500. (hen pay the fee amourtfs found In 3.B & 3.0 wtth tow separate c t w d a made payable to t tw 

•C lean A i r S p e d a l F u n d - C O V 8i 'C lean Ai r Spec ia l Fund - NON.* respect ive ly . 

2005_03_25 Puna 20(M El (Hardcopy).xl8 F-1 
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Boiler No 6 FO 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTS 
PAGE 29 OF 109 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annua) 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor ^ 

(Ib/MMBtu) ui 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochtoric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

7,633,248 
7,633.248 
7,633.248 
7,633,248 
7,633.248 
7,633.248 
7,633,248 
7.633.248 
7.633.248 
7.633,248 
7.633.248 
7.633.248 
7,633,248 
7.633.248 
7.633,248 
7.633,248 
7,633,248 
7,633,248 
7,633,248 
7.633,248 
7,633,248 
7,633,248 
7,633,248 
7,633.248 
7,633.248 
7,633.248 
7.633.248 
7.633.248 
7.633.248 
7,633.248 
7,633,248 
7,633.248 
7.633,248 
7,633,248 
7,633,248 

151,189 
151.189 
151,189 
151,189 
151,189 
151,189 
151,189 
151.189 
151,189 
151,189 
151,189 
151,189 
151.189 
151.189 
151.189 
151.189 
151.189 
151,189 
151,189 
151.189 
151.189 
151,189 
151.189 
151,189 
151.189 
151,189 
151.189 
151,189 
151,189 
151,189 
151,189 
151.189 
151,189 
151,189 
151.189 

1,154.063 
1,154.063 
1.154,063 
1,154,063 
1,154,063 
1,154,063 
1.154,063 
1,154,063 
1,154,063 
1,154,063 
1,154,063 
1,154,063 
1,154,063 
1,154.063 
1,154.063 
1,154.063 
1,154,063 
1,154,063 
1,154.063 
1,154,063 
1,154,063 
1,154.063 
1.154,063 
1,154.063 
1.154,063 
1,154.063 
1.154.063 
1,154.063 
1,154,063 
1,154,063 
1,154,063 
1,154,063 
1,154,063 
1,154.063 
1.154,063 

1.898 
0.313 
0.0333 
0.00507 
0.136 
0.126 
0.0100 
0.0995 
0.0895 
0.0755 
0.0655 

3.50E-05 
8.80E-06 
1.43E-06 
1.85E-07 

2.65E-06 
5.e3E-06 
4.01 E-05 
4.24E-07 
4.07E-04 

1.01 E-05 
2.00E-05 
7.53E-07 
5.63E-04 
7.53E-06 
6.31 E-05 
8.67E-06 
4.55E.06 
4.13E-05 

7.27E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1095.2 
180.6 
19.2 
2.9 
78.5 
72.7 
5.8 
57.4 
51.6 
43.6 
37.8 

2.02E-02 
5.08e-03 
8.23e-04 
1.07E-04 

t.53e-03 
3.25e-03 
2.32E-02 
2.45E-04 
2.35e-01 

5.81 E-03 
1.15E-02 
4.35E-04 
3.25E-01 
4.35e-03 
3.64E-02 
5.00E-03 
2.63e-03 
2.39e-02 

4.19E-04 
Notes: 
M - Mass Balance 
P - Pemiit Limit 
A -AP-42 Emission Factor 
S - Stack Test Data 
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Boiler No 2 FO 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 30 OF 109 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor ^ 

(Ib/MMBtu) ui 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds. 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

17,200 
17.200 
17,200 
17.200 
17.200 
17,200 
17,200 
17,200 
17,200 
17.200 
17.200 
17.200 
17.200 
17.200 
17,200 
17,200 
17.200 
17.200 
17.200 
17,200 
17.200 
17,200 
17.200 
17,200 
17.200 
17.200 
17,200 
17,200 
17.200 
17.200 
17.200 
17,200 
17,200 
17,200 
17,200 

137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137.819 
137,819 
137.819 
137,819 
137,819 
137.819 
137.819 
137.819 
137,819 
137.819 
137.819 
137,819 
137,819 
137.819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 

2,370 
2,370 
2,370 
2.370 
2.370 
2.370 
2.370 
2,370 
2.370 
2,370 
2.370 
2.370 
2.370 
2.370 
2.370 
2,370 
2.370 
2.370 
2,370 
2.370 
2,370 
2,370 
2,370 
2,370 
2.370 
2.370 
2,370 
2.370 
2.370 
2.370 
2,370 
2,370 
2.370 
2,370 
2.370 

0.163 
0.171 
0.0357 
0.00143 
0.0236 
0.0143 

0.00929 
0.0164 
0.00714 
0.0111 

0.00179 

3.75E-05 
9.43E-06 
1.53E-06 
1.g9E-07 

2.&4E.06 
6.04E-06 
4.30E-05 
4.54E-07 
4.36E-04 

1.08E-05 
2.14E-05 
8.07E-07 
6.04E-04 
8.07E-06 
6.76E-05 
9.29E-06 
4.88E-06 
4.43E-05 

7.79E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.1932 
0.2027 
0.0423 
0.0017 
0.0280 
0.0169 
0.0110 
0.0194 
0.0085 
0.0132 
0.0021 

4.44E-05 
1.12E-05 
1.81 E-06 
2.35E-07 

3.37E-06 
7.15E-06 
5.10E-O5 
5.38E-07 
5.16E-04 

1.28E-05 
2.54E-05 
9.57E-07 
7.15E-04 
9,57E-06 
8.01 E-05 
1.10E-05 
5.78E-06 
5.25E-05 

9.23E-07 
Notes: 
M - Mass Balance 
P - Pemnit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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Boiler Spec Used Oil 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTS 
PAGE31OF109 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Emission -g 
Factor tc 

(lb/10'gal) uJ 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PM10-FtL 
PM25-PRI 
PM25-FIL 

Acetaklehyde 
Acrolein 

Antirnony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

•1,3-Butadiene 
Cadrnium Compounds 
Chrofnium Compounds 

Cot>elt Compounds 
Ethylbenzene 
formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Mangenese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

15,918 
15,918 
15,918 
15,918 
15.918 
15.918 
15.918 
15,918 
15.918 
15.918 
15,918 
15.918 
15.918 
15.918 
15.918 
15.918 
15.918 
15.918 
15.918 
15,918 
15.918 
15,918 
15.918 
15,918 
15.918 
15,918 
15,918 
15.918 
15,918 
15,918 
15,918 
15,918 
15.918 
15,918 
15.918 

51.8 
, 47 

5.0 
0.76 
7.75 
6.25 
1.5 
5.94 
4-44 
4.75 
3.25 

1.10E-01 

9.30E-03 
2.00E-02 
2.10E-04 

3.30E-02 
5,50E-01 
6.80E-02 

1.10E-02 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.4123 
0.3741 
0.0398 
0.0060 
0.0617 
0.0497 
0.0119 
0.0473 
0.0353 
0.0378 
0.0259 

8.75E-04 

7.40E-05 
1.59E-04 
1.67E-06 

2.63E-04 
4.38E^3 
5.41 E-04 

8.75E-05 

Notes: 
M - M^ss Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - S^ck Test Data 
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Boiler Total 

Annual Emissions 

Pollutant 
S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PM1WRI 
PMIO-FIL 
PM25-PR1 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beiylllum Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Add 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphonjs 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xvlene 
Total HAPs 

No. 6 FO 
(tons/yr) 
1.095.2 
180.6 
19.2 
2.9 

78.5 
72.7 
5.8 
57.4 
51.6 
43.6 
37.8 

2.02E-02 
5.08E-03 
8.23E-04 
1.07E-04 

1.53E-03 
3.25E-03 
2.32E-02 
2.45E-04 
2.35E-01 

5.81 E-03 
1.15E-02 
4.35E-04 
3.25E-01 
4.35E-03 
3.64E-02 
5.00E-03 
2.63E-03 
2.3gE-02 

4.19E-04 

No. 2 FO 
(tons/yr) 
0.1932 
0.2027 
0.0423 
0.0017 
0.0280 
0.0169 
0.0110 
0.0194 
0.0085 
0.0132 
0.0021 

4.44E-05 
1.12E-05 
1.81 E-06 
2.35E-07 

3.37E-06 
7.15E-06 
5.10E-05 
5.38E-07 
5.16E-04 

1.28E-05 
2.54E-05 
9.57E-07 
7.15E-04 
9.57E-06 
8.01 E-05 
1.10E-05 
5.78E-06 
5.25E-05 

9.23E-07 

Spec Oil 
(tons/yr) 
0.4123 
0.3741 
0.0398 
0.0060 
0.0617 
0.0497 
0.0119 
0.0473 
0.0353 
0.0378 
0.0259 

8.75E-04 

7.40E-05 
1.59E-04 
1.67E-06 

2.63E-04 
4.38E-03 
5.41 E-04 

8.75E-05 

Tota) 
(tons/yr) 
1095.8 
181.2 
19.3 
2.9 

78.6 
72.8 
5.8 
57.5 
51.6 
43.7 
37.8 

2.02E-02 
5.96E-03 
8.25E-04 
1.07E-04 

1.61E-03 
3.42E-03 
2.32E-02 
2.45E-04 
2.35E-01 
2.63E-04 
1.02E-02 
1.21 E-02 
4.36E-04 
3.26E-01 
4.36E-03 
3.65E-02 
5.01 E-03 
2.63E-03 
2.39E-02 

4,20E-04 
7.12E-01 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENTS 
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CT-3 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 33 OF 109 

Pollutant 
802 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PR1 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-6utadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formakiehyde 

Hydrochtoric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPs 

Annual 
Fuel Use 
(gat/yr) 

2,925,677 
2,925,677 
2,925,677 
2,925,677 
2.925,677 
2,925,677 
2.925,677 
2.925,677 
2.925,677 
2,925,677 
2.925,677 
2.925.677 
2.925,677 
2,925.677 
2,925,677 
2.925,677 
2.925,677 
2.925,677 
2.925,677 
2,925,677 
2,925,677 
2,925,677 
2.925,677 
2.925,677 
2.925,677 
2,925,677 
2.925.677 
2,925.677 
2.925,677 
2,925.677 
2.925,677 
2,925.677 
2.925.677 
2,925,677 
2,925.677 

Fuel 
Heat 

Content 
(Btu/gai) 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137.819 
137.819 
137.819 
137,819 
137.819 
137.819 
137.819 
137.819 
137.819 
137,819 
137,819 
137.819 
137,819 
137.819 
137,819 
137.819 
137.819 
137,819 
137,819 
137.819 
137.819 
137.819 
137,819 
137.819 
137.819 
137.819 
137,819 

Annual 
Fuel Use 

(MMBtu/yr) 
403,214 
403,214 
403,214 
403,214 
403.214 
403.214 
403,214 
403,214 
403,214 
403,214 
403,214 
403.214 
403.214 
403.214 
403.214 
403.214 
403.214 
403,214 
403,214 
403,214 
403,214 
403.214 
403.214 
403.214 
403.214 
403.214 
403,214 
403.214 
403.214 
403.214 
403,214 
403.214 
403.214 
403.214 
403.214 

Emission 
Factor 

(Ib/MMBtu) 
0.163 
0.131 
0.0500 

0.0000439 
0.0751 
0.06790 
0.00720 
0.0615 
0.05430 
0.0597 
0.0525 

2.52E-05 
7.88E-06 

1.10E-05 
5.50E-05 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

2.80E-04 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
3.50E-05 

4.00E-05 
2.50E-05 
2,81 E-04 
1.93E-04 

"5 
DC 

u. 
UJ M 
S 
S 
S 
* 
S 
A 
4 

• 
• 
• 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
(tons/yr) 

32.9 
26.4 
10.1 
0.01 
15.1 
13.7 
1.5 
12.4 
10.9 
12.0 
10.6 

5.08E-03 
1.59E-03 

2.22E-03 
1.11 E-02 
6.25E-05 
3.23E-03 
9.68E-04 
2.22E-03 

5.54E-02 

2.82E-03 
1.59E-01 
2.42E-04 
9.27E-04 
7.06E-03 

8.06E-03 
5.04E-03 
5,67E-02 
3,89E-02 

3.62E-01 
Notes: 
M - Mass Balance 
P - Permit Limit 
A -AP-42 Emission Factor 
S - Stack Test Data 
• - Stack Test Data and AP-42 Particle Size Distribution 
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Pollutant 

Annual 
Fuel Use 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor ^ 

(Ib/MMBtu) uJ 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM^ON 
PM10-PRI 
PMIO-FIL 
PM25-PRI 
PMa5-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Berizene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochtoric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nckel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xvlene 
Total HAPs 

604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 

137.819 
137,819 
137,819 
137,819 
137.819 
137,819 
137,819 
137,819 
137.819 
137,819 
137,819 
137.819 
137.819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137.819 
137,819 
137,819 
137.819 
137.819 
137,819 
137.819 
137.819 
137,819 
137,819 
137.819 
137,819 
137,819 
137,819 
137̂ 819 

83 
. 83 

83 
83 
83 
83 
83 
83 
83 
83 
83 
63 
83 
83 
83 
83 
83 
83 
83 
83 
83 
83 
83 
83 
83 
83 
83 
83 
83 
83 
83 
83 
83 
83 
83 

0.163 
3.2 
0.85 

0.0819 
0.0697 
0.062. 
0.0077 
0.0573 
0.0496 
0.0556 
0.0479 

2.52E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E.O7 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.01 
0.13 
0.04 

1.05E-06 
3.28E-07 

4.58E-07 
3.23E-05 
1.29E-08 
6.66E-07 
2.00E-07 
4.58E-07 

3.28E-06 

5.83E-07 
3.29E-05 
4.99E-08 
1.91 E-07 
5.41 E-06 

8.82E-06 
1.04E-06 
1.17E-05 
8.03E-06 

1,07E-O4 
Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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Pollutant 
S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Add 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xvlene 
Total HAPS 

Annual Emissions (tons/year) 
Boiler 
1095.8 
181.2 
19.3 
2.9 
78.6 
72.8 
5.8 
57.5 
51.6 
43.7 
37.8 

2.02E-02 
5.96E-03 
8.25E-04 
1.07E-04 

1.61 E-03 
3.42E-03 
2.32E-02 
2.45E-04 
2,35E-01 
2.63E-04 
1.02E-02 
1.21 E-02 
4.36E-04 
3.26E-01 
4.36E-03 
3.65E-02 
5.01 E^3 
2.63E-03 
2.39E-02 

4.20E-04 
7.12E-01 

CT-3 
32.9 
26.4 
10.1 
0.0 

, 15.1 
13.7 
1.5 

12.4 
10.9 
12.0 
10.6 

5.08E-03 
1.59E-03 

2.22E-03 
1.11E-02 
6.25E-05 
3.23E-03 
9.68E-04 
2.22E-03 

5.64E-02 

2.82E-03 
1.59E-01 
2.42E-04 
9.27E-04 
7.06E-03 

8.06E-03 
5.04E-03 
5.67E-02 
3.89E-02 

3.62E-01 

PBSG1 
0.0 
0.1 
0,0 " 

1.05E-O6 
3.28E-07 

4.58E-07 
3.23E-05 
1.29E-08 
6.66E-07 
2.00E-07 
4.58E-07 

3.28E-06 

5.83E-07 
3.29E-05 
4.99E-08 
1.91 E-07 
5.41 E-06 

8.82E-06 
1.04E-06 
1.17E-05 
8.03E-06 

1.07E-04 

Total 
1,128.7 
207.7 
29.4 
2.9 

93.7 
86.5 
7.3 
69.9 
62.5 
55.7 
48.4 

0.0051 
0.0016 
0.0202 
0.0082 
0.0119 
0.0002 
0.0032 
0.0026 
0.0056 
0.0232 
0.0002 
0.2916 
0.0003 
0.0130 
0.1714 
0.0007 
0.3268 
0.0114 
0.0365 
0.0131 
0.0077 
0.0806 
0.0389 
0.0004 
1.0744 
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CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 36 OF 109 

FIPS State-County-Facility ID: 1500100023 
DATA REPRESENTATIVE OF JANUARY 1,2004 - DECEMBER 31.2004 
(Form instructions are located on tbe Facility General Information Form Instructions) 

1) Facility Name: 

2) Permit No(s).: 

HELCO - Shipman Power Plant 

0236-Ot-C 

3) Physical Facility Address: 

Street: Comer of Lihiwai and Banyan Drive 

City: Hilo Zip Code: 96720 

4) Emissions Inventory Contact Peraon Information: 

Contact Name: 
Michael Watanabe 

Mailing Address: 
P.O. Box 2730 

Phone # + ext 
808-543-4517 

Mailing City: 
Honolulu 

fsxff 
808-543-4511 
State: 
HI 

Internet (E-mail) Address: 
michBel.wabmabci^eco.com 

Zip Code: 
96840 

3) Identify CERR source type (CERR thresholds found on the first page ofthe General Instnicttoos): 
(select one) Type A: TypeB:?^ Neither ^ 

6) SIC Code (Primary / Secondary): 4911 

8) Principal Product Electrical Generation 

7) NAICS Code: 221112 

9) Facility UTM coordinates (m): Horizontal (x): 282583 

Zone: 5 

Vertical (y): 2182613 
Easting (m) 

Datum: Old Hawaiian 

Northing (m) 

Zone 4 or 5 (e.g.. NAD 83, NAD 27, or Old Hawauan) 

10) When the 2003 Hawaii Emissions Inventory Report has been completed, please sign and date below. 

I ceclity Ihat I have knowtedge of the facts herein set forth, that the same are true, accurate and complele to the best of my 
imawtedge and belief, and that aU Infonnation not identttled by me as confidential In nature shall be treated by the Depanment of 
Health as public record. 

r T p - ' ^ ^ Signature: 

Name: Dan V. Giovanni 

^ ^ A 

Date; 
^ / j j / o T ~ 

Title: 

Responsible Official 

Production Manager 

2005_03_25 Shipman 2004 El (Hardcopy).xls Gen Info 
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F O R M F-1 

A N N U A L FEE SUMMARY FOR COVERED SOURCES 
(FOR AIR POLLUTANTS EMITTED DURING C A L E N D A R YEAR 

INPUT DATA IN YELLOW COLORED CELLS 
1. FACIUTY INFORMATION (SIgnetum box le I M slgnod liy RMpomlbl» Offlctal) 

2004 ) 

Permit (Jo.: 
Date Rec'd: 

0236-01-C 

A. Facility Name: 
D. Mailing M d n s s : P.QJ^B.QX ijii^? 

HELCO - Shipman Power Plant 

H. Contact Person: Michael jftfatanfltje 

K. Responsible Offidgl: 0 
N. Signature: ^ - i - ^ 

B. Location: Comer of LIhlwal arKl Banyan Drive C. Island: 
E.Clty: HIlo,L>:^:^, -̂ >F State: S lg^ 

Hawau 

1. Title: S«ii 
G. Zip Code: 96721 

• | L Title: ba^vy -g loMfWl i r ^ -tr^f 
:2;Uii J. Telephorw No.:.e'o|g^<3-4i517 

Date: : ^ j C 3 > ^ y S i ^ \ - . '̂ ;-- ^-^y' • 
M. Telepfwne No..^Qff-969-0421 

Based on the tntormatlon and belief fomwd afler reasonable Inqufry, the statements arvl intomiaaon In tttls document 
are true, accuraie. arid complete 

2 . C A L C U L A T E D E M I S S I O N S [Repor t emleslana t o the nearMt tMi th Q 

E q u i p m e n t 

Unft No . or Acthnty No . 

S i 3 • . • . • • • 

• S : ^ - . • 

A. Supplenwnt (If appl.) 

B. Total Raport Emissions 

C, Total EmiBStens Subject to Fees 

• ton (Une Z.B.) and to ta l annual emle. (Line 2.C. •ub jec t t o fees w i theu t the f tect lon(a) of a ton ] 

Ai r Pol lutant Emiss ions ( tons/yr) j 

O ther Regu la tsd Ab- Pol lutants Inchiding Haza rdous Ai r Podutants (p lease sped fy ) 

T S P 

.••.•j3;e--; 

s.o 

9:6 

• . e : •: 

PM„ 
• - 3 . 4 - - " 

3.6 . 

7.0'-; 

mm 

P M , 8 

_v4 is - -
. ; 2 fe - . 

. • ; • • • • ' • : . • 

S.3 

^H 

SOj 
63:7. . 
ae? 

132 4 

'::;.-132--

C O 

>-^.iS-., 
1;3 

• ; • • ; . 

• ' i i , , . . . 

mm 

NOX 

:11.0. . i 

i i;6o; 

' ' 
. 22:8 '-

IIH.-:-: 

V O C 

^.:'im^:~ 
^ 2 

- • k A -

:̂̂ "-.o.":̂ :-

Pb 
• • ' < i m ^ . 

•^^My^--
y / : 

yr"-[T^^-'--. 

-..•Oi!';^-^ 

HAPs 

^m^^ 
" -o.p ; 

• . ' ' . ' . ' . 

; (i:o • 

mm 

N H , 

• : " _ • • . - . 

• • • • _ • * • 

' • • . . ' • , 

, : ; • • _ • • • • • 

mm 

' , - ' • : : • > : • ' • 

" V • . • '• V-

wm 

' ^ • 

.̂'' 

mm 

A n n u a l To ta l 

l^fflfffff'f^ 
^ g ^ ^ 
IWli'̂ llffmip^M 

^ ^ ^ 
mfffiPniRRS 

D. -•^cies; ' - ' ' ' 

3 A N N U A L F E E C A L C U L A T I O N (Uae the tota l annual emEsslons aut^act t o fees calculated tn B lock 2.D.) 

Total Anpual Emissions Subted to Fees Multlolv 

(enter 2.D. value beloM^ 

Fee payable lo: "Clean Air Spedal Furwl - C O V A. 163 x 

X l e a n Air Specfal Fund - NON" C. 163 x 

2QQ1 UutlfDly 
sn-ON 
40.77 X 

S.94 X 

CPI IndMK Arthwtmnt Fc^^ | 

(2.2% Incr. "02 to "03) 

1.022 > B. 

1.022 - D. 

Total - E. 

Total 

S6.791.71 

$1,655.66 

$8:447.67 

Note: 2005 SAon charge payable to Clean Air Spectel Fund - COV- S40.77 x 1.022 - S41.67/ton. 
2005 $/ton charge payable lo Clean Air Spedal Furtd - NON - $0.94 x 1.022 - $10.16/ton. 
If the summed amount found In 3.E Is less than $500, then pay the minimum amount ol $500, wtth a check made payable to the 'Clean Air Spedal Fund - COV.' 
If the summed amount found In 3.E Is greater ttian $500, ttten pay the fee Bmounts found In 3.B A 3.0 with tow s^iarata dwcfcs made payable to Ihe 
'Clean Air Spedal Fund - COV & 'Clean Ah- Spedal Fund - NON,' respectively. 

2005_03_25 Shipman 2004 El (Hardcopy).xls F-1 
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CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 38 OF 109 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor °= 

(Ib/MMBtu) uJ 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FtL 

PM-CON 
PM10-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fomialdehyde 

Hydnachloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

443,688 
443,688 
443.688 
443,688 
443.688 
443,688 
443,688 
443,688 
443,668 
443.688 
443,688 
443.688 
443,688 
443.688 
443,688 
443,688 
443,688 
443,688 
443,688 
443,668 
443,688 
443,688 
443.688 
443.668 
443,688 
443.688 
443,688 
443.688 
443,688 
443,688 
443,668 
443,688 
443.688 
443,688 
443.688 

151,189 
151,189 
151,189 
151,169 
151,189 
151,189 
151,189 
151,189 
151.189 
151.189 
151.189 
151.189 
151,189 
151.189 
151.189 
151,189 
151.189 
151.169 
151.189 
.151.189 
151,189 
151,189 
151,189 
151.189 
151.189 
151.189 
151,189 
151.189 
151.189 
151.189 
151,169 
151.189 
151,189 
151.189 
151,189 

67.081 
67,081 
67.081 
67,081 
67.081 
67,081 
67.081 
67,081 
67.081 
67.081 
67.081 
67.081 
67.081 
67.081 
67,081 
67,081 
67.081 
67,081 
67,081 
67,081 
67,081 
67.081 
67,081 
67.081 
67,081 
67,081 
67.081 
67.081 
67.081 
67,081 
67,081 
67.081 
67,081 
67,081 
67,081 

1.898 
0.313 
0.0333 

0.00507 
0.137 
0.127 
0.0100 
0.1002 
0.0902 
0.076 
0.066 

3.50E-05 
8.80E-06 
1.43E-06 
1.85E-07 

2.65E-06 
5,63E-06 
4.01 E-05 
4.24E-07 
4.07E-04 

1.01 E-05 
2.00E-05. 
7.53E-07 
5.63E-04 
7.53E-06 
6.31 E-05 
8.67E-06 
4.55E-06 
4.13E-05 

7.27E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

63.7 
10.5 
1.1 
0.2 
4.6 
4.3 
0.3 
3.4 
3.0 
2.5 
2.2 

1.17E-03 
2.95E-04 
4.79E-05 
6.22E-06 

8.90E-05 
1.89E-04 
1.35E-03 
1.42E-05 
1.36E-02 

3.38E-04 
6.71 E-04 
2.53E-05 
1.89E-02 
2.53E-04 
2.12E-03 
2.91 E-04 
1.53E-04 
1.39E-03 

2.44E-05 
Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S • Stack Test Data 

3/25/2005 S-3F0 
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DOCKET NO. 05-0315 
ATTACHMENT 3 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor ^ 

(Ib/MMBtu) LU 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25.PRI 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-6utadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

51.461 
51.461 
51.461 
51.461 
51.461 
51.461 
51,461 
51.461 
51,461 
51.461 
51.461 
51.461 
51.461 
51.461 
51.461 
51,461 
51,461 
51,461 
51,461 
51,461 
51.461 
51.461 
51.461 
51.461 
51.461 
51.461 
51,461 
51.461 
51.461 
51,461 
51,461 
51,461 
51,461 
51,461 
51.461 

91.500 
91.500 
91,500 
91.500 
91,500 
91.500 
91,500 
91,500 
91,500 
91,500 
91.500 
91.500 
91.500 
91.500 
91.500 
91,500 
91,500 
91,500 
91,500 
•91,500 
91,500 
91,500 
91,500 
91.500 
91,500 
91,500 
91,500 
91.500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 

4,709 
4.709 
4.709 
4.709 
4.709 
4.709 
4.709 
4.709 
4.709 
4,709 
4,709 
4,709 
4.709 
4.709 
4,709 
.4,709 
4.709 
4.709 
4,709 
4.709 
4,709 
4,709 
4,709 
4,709 
4,709 
4.709 
4,709 
4.709 
4,709 
4,709 
4,709 
4.709 
4,709 
4,709 
4.709 

0.00423 
0.208 
0.0350 

0.00546 
0.01210 
0.00656 
0.00559 
0.01210 
0.00656 
0.01210 
0.00656 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.0100 
0.4897 
0.0824 
0.0129 
0.0285 
0.0154 
0.0132 
0.0285 
0.0154 
0.0285 
0.0154 

Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

3/25/2005 S-3 Propane 
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s-3 Total 

Pollutant 
S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25.F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

CobaK Compounds 
Ethylbenzene 
Formaldehyde 

hlydrcx̂ hloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPS 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

Fuel Oil 
(tons/yr) 

63.7 
10.5 
1.1 
0.2 
4.6 . 
4.3 
0.3 
3.4 
3 

2.5 
2.2 

1.17E-03 
2,95E-04 
4.79E-05 
6.22E-06 

8.90E-05 
1.89E-04 
1.35E-03 
1.42E-05 
1.36E-02 

3.38E-04 
6.71 E-04 
2.53E-05 
1.89E-02 
2.53E-04 
2.12E-03 
2.91 E-04 
1.53E-04 
1.39E-03 

2.44E-05 

Annual Emissions 
Propane 
(tons/yr) 
0.0100 

. 0.4897 
0.0824 
0.0129 
0.0285 
0.0154 
0.0132 
0.0285 
0.0154 
0.0285 
0.0154 

Total 
(tons/yr) 

63.7 
11.0 
1.2 
0.2 
4.6 
4.3 
0.3 
3.4 
3.0 
2.5 
2.2 

1.17E-03 
2.95E-04 
4.79E-05 
6.22E-06 

8.90E-05 
1.89E-04 
1.35E-03 
1.42E-05 
1.36E-02 

3.38E-04 
6.71 E-04 
2.53E-05 
1.89E-02 
2.53E-04 
2.12E-03 
2.91 E-04 
1.53E-04 
1.39E-03 

2.44E-05 
4.10E-02 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 40 OF 109 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PM10-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chnamium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

478.716 
478,716 
478,716 
478,716 
478.716 
478,716 
478,716 
478,716 
478.716 
478.716 
478.716 
478.716 
478.716 
478,716 
478,716 
478,716 
478.716 
478.716 
478.716 
478.716 
478.716 
478.716 
478,716 
478,716 
478.716 
478.716 
478.716 
478.716 
478.716 
478,716 
478,716 
478,716 
478,716 
478,716 
478,716 

151.189 
151.189 
151.189 
151,189 
151.189 
151,189 
151.189 
151,189 
151,189 
151.189 
151,189 
151,189 
151.189 
151.189 
151.189 
151,189 
151,189 
151.189 
151.189 
151.189 
151,189 
151,189 
151,189 
151,189 
151,189 
151.189 
151.189 
151.189 
151.189 
151,189 
151,189 
151.169 
151.189 
151.189 
151.169 

72,377 
72,377 
72,377 
72.377 
72,377 
72.377 
72.377 
72.377 
72.377 
72.377 
72,377 
72.377 
72,377 
72,377 
72,377 
72,377 
72,377 
72,377 
72,377 
72,377 
72.377 
72,377 
72.377 
72.377 
72.377 
72.377 
72.377 
72.377 
72.377 
72.377 
72.377 
72,377 
72,377 
72,377 
72,377 

1.898 
0.313 
0.0333 
0.00507 
0.137 
0.127 
0.0100 
0.1002 
0.0902 
0.076 
0.066 

3.50E.05 
8.80E-06 
1.43E-06 
1.85E-07 

2.65E-06 
5.63E-06 
4.01 E-05 
4.24E-07 
4.07E-04 

1.01 E.05 
2.00E-05 
7.53E.07 
5.63E-04 
7.53E-06 
6.31 E-05 
8.67E-06 
4.55E-06 
4.13E-05 

7.27E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

68.7 
11.3 
1.2 

0.20 
5.0 
4.6 
0.4 
3.6 
3.3 
2.8 
2.4 

1.27E-03 
3.18E-04 
5.16E-05 
6.71 E-06 

9.60E-05 
2.04E-04 
1.45E-03 
1.53E-05 
1.47E-02 

3.64E-04 
7.24E-04 
2.73E-05 
2.04E-02 
2.73E-04 
2.28E-03 
3.14E-04 
1.65E-04 
1.50E-03 

2.63E-05 
Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

3/25/2005 S-4F0 
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S-4 Propane 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor ^ 

(Ib/MMBtu) LU 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PM10-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fomialdehyde 

Hydnxhioric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nk^kel Compounds 

Naphthalene 
Phosphonjs 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

55.046 
55,046 
55,046 
55,046 
55.046 
55,046 
55.046 
55.046 
55.046 
55.046 
55.046 
55.046 
55.046 
55,046 
55.046 
55,046 
55,046 
55.046 
55,046 
55,046 
55,046 
55.046 
55.046 
55.046 
55.046 
55,046 
55,046 
55,046 
55,046 
55,046 
55,046 
55.046 
55.046 
55.046 
55.046 

91.500 
91.500 
91.500 
91.500 
91.500 
91,500 
91,500 
91,500 
91.500 
91.500 
91.500 
91,500 
91.500 
91.500 
91.500 
91,500 
91,500 
91,500 
91,500 
91.500 
91.500 
91.500 
91.500 
91,500 
91.500 
91,500 
91,500 
91,500 
91.500 
91,500 
91.500 
91,500 
91,500 
91,500 
91,500 

5,037 
5,037 

• 5,037 
5.037 
5.037 
5.037 
5.037 
5.037 
5,037 
5,037 
5,037 
5,037 
5.037 
5,037 
5.037 
5.037 
5,037 
5,037 
5.037 
5,037 
5,037 
5,037 
5,037 
5.037 
5.037 
5.037 
5.037 
5.037 
5.037 
5.037 
5,037 
5.037 
5.037 
5.037 
5.037 

0.00423 
0.208 
0.0350 

0.00546 
0.01210 
0.00656 
0.00559 
0.01210 
0.00656 
0.01210 
0.00656 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.0107 
0.5238 
0.0881 
0.0138 
0.0305 
0.0165 
0.0141 
0.0305 
0.0165 
0.0305 
0.0165 

Notes: 
M - Mass Balance 
P - Pemnit Limrt 
A - AP-42 Emission Factor 
S - Stack Test Data 

3/25/2005 S-4 Propane 
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Pollutant 
S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaklehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Btitadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fomialdehyde 

Hydnxhioric Acid • 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphonjs 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPS 

Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

S-4 Total 

Fuel Oil 
(tons/yr) 

68.7 
11.3 
1.2 

0.20 
5 

4.6 • 
0.4 
3.6 
3.3 
2.8 
2.4 

1.27E-03 
3.18E-04 
5.16E-05 
6.71 E-06 

9.60E-05 
2.04E-O4 
1.45E-03 
1.53E-05 
1.47E-02 

3.64E-04 
7.24E-04 
2.73E-05 
2.04E-02 
2.73E-04 
2.28E-03 
3.14E-04 
1.65E-04 
1.50E-03 

2.63E-05 

Annual Emissions 
Propane 
(tons/yr) 
0.0107 
0.5238 
0.0881 
0.0138 
0.0305 
0.0165 
0.0141 
0.0305 
0.0165 
0.0305 
0.0165 

Total 
(tons/yr) 

68.7 
11.8 
1.3 
0.2 
5.0 
4.6 
0.4 
3.6 
3.3 
2.8 
2.4 

1.27E-03 
3.18E-04 
5.16E-05 
6.71 E-06 

9.60E-05 
2.04E-04 
1.45E-03 
1.53E-05 
1.47E-02 

3.64E-04 
7.24E-04 
2.73E-05 
2.04E-02 
2.73E-04 
2.28E-03 
3.14E-04 
1.65E-04 
1.50E-03 

2.63E-05 
4.42E-02 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 43 OF 109 

3/25/2005 S-4 Total 



/ 

Summary 
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Annual Emissions (tons/year) 
Pollutant 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-F1L 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Clompounds 

Cobalt Compounds 
Ethylbenzene 
Fomialdehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nk:kel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPS 

S-3 
63.7 
11.0 
1.2 
0.2 
4.6 
4.3 
0.3 
3.4 
3.0 
2.5 
2.2 

1.17E-03 
2.95E-04 
4.79E-05 
6.22E-06 

8.90E-05 
1.89E-04 
1.35E-03 
1.42E-05 
1.36E-02 

3.38E-04 
6.71E-04 
2.53E-05 
1.89E-02 
2.53E-04 
2,12E-03 
2.91 E-04 
1.53E-04 
1.39E^3 

2.44E-05 
4.10E-02 

S-4 
68.7 
11.8 
1.3 
0.2 
5.0 
4.6 
0.4 
3.6 
3.3 
2.8 
2.4 

1.27E-03 
3.18E-04 
5.16E-05 
6.71 E-06 

9.60E-05 
2.04E-04 
1.45E-03 
1.53E-05 
1.47E-02 

3.64E-04 
7.24E-04 
2.73E-05 
2.04E-02 
2.73E-04 
2.28E-03 
3.14E-04 
1.65E-04 
1.50E-03 

2.63E-05 
4.42E-02 

Total 
132.4 
22.8 
2.5 
0.4 
9.6 
8.9 
0.7 
7.0 
6.3 
5,3 
4.6 

2.44E-03 
6.14E-04 
9.95E-05 
1.29E-05 

1.85E-04 
3.93E-04 
2.80E-03 
2.96E-05 
2.84E-02 

7.02E-04 
1.39E-03 
5.25E-05 
3.93E-02 
5.25E-04 
4.40E-03 
6.04E-04 
3.17E-04 
2.88E-03 

5.07E-05 
8.51 E-02 

3/25/2005 Summary 



/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 45 OF 109 

FIPS Statc-County-Facility ID: 1500100013 
DATA REPRESENTATIVE OF JANUARY 1, 2004 - DECEMBER 31, 2004 
(Form instmctions arc located on the Facility General Information Form Instructions) 

1) Facility Name: 

2) Permit No(s).: 

HELCO - Keahole Power Plant 

PSD HI 88-01. 0007-01-C&025&-Q1-C 

3) Physical Facility Address: 

Street: 73-4249 Queen Kaahumanu Highway 

City: Kailua-Kona Zip Code: 96740 

4) Emissions Inventory Contact Person Information: 
Contact Name: 
Michael Watanabe 

Mailing Address: 
P.O. Box 2750 

Phone * + ext 
808-543-4517 

Mailing Ci^: 
Honolulu 

Faxtf 
808-543-4511 

State: 
HI 

Internet (E-maii) Address: 
m ichae 1. watana be@ heco. com 

Zip Code: 
96840 

5) Identify CERR source type (CERR thresholds found on the first page ofthe Geoer^ Instructions): 
(selecl one) Type A: Type B: X Neither: 

6) SIC Code (Primaiy / Secondary): 4911 

8) Principal Product Electrical Generation 

7) NAICS Code: 221112 

9) Facility UTM coordinates (m): Horizontal (x): 811293 

Zone: 4 

Easting (m) 

Datum: Old Hawaiian 

Vertical (y): 2184955 

Nortiiing (m) 

Zone 4 or 5 (e.g., NAD 83, NAD 27, or Old Hawaiian) 

10) When the 2003 Hawaii Emissions Inventory Report has been completed, please sign and date below. 

I certiV that I have knowledge of Ihe tads herein set forth, that the same are true, accurate and complele to Ihe best of my 
knowledge and tielief. and that all information not klentilied by me as confidential In nature sfiall be treated by the Department of 
Health as public record. 

Signature: 

Name: 

Title: 

< ^ 7 > ^ / < l ^ . 

Dan V. Giovanni Date: .sA^/o-
Responsible OfTicial 

Production Manager 

2005_03_25 Keahole 2004 El (Hardcopy).xls Gen Info 



FORM F-1 
2005 ANNUAL FEE SUMMARY FOR COVERED SOURCES 

(FOR AIR POLLUTANTS EMITTED DURING CALENDAR YEAR 
INPUT DATA tN YEU-GW COLORED CELLS 

1. FACIUTY INFORMATION (SIgnatura box to be signed by Raaponalble Official) 

2004 ) 

Permit No.: 

Date Rec'd: 

0256-01-C 

A Fadlity Name: HELCO - Keahole Povmr Plant 

P. Mailing Address: P-XyjlBij^iii^T 

H. Contact Person: MIchaeL' 

K. Responsible Offigfel: DaO:yj;G1^rriiii. ' 

N. Signature: K ^ ! ^ ^ ' - * ^ ' ^ ^ ^ * 

B. Location: 73-4249 Queen Kaahumanu Highway C. Island: HaWail 

E. City: Hil0.>^v : . ; J ; :T . State: Hl i^ 

" ^ • - ^ • y .-.^ I- ̂ 8 - S e ^ e l f i ^ ^ j ^ h t a g c i ^ ^ t ^ : , •;: 
•••-••- ••-'" ;:i^.-;v:-;-TlL Title: Protf^i^S^i?tia^ 

G. Zip Code: .96721 
J. Telephone No.: 8 0 8 T 5 4 3 - 4 5 1 7 

M. Telephone No. 606-^969-0421 

Based on the information and belief fonned after reasonat>le fnqutry. the statements and Inforniation In this document 

are trtie, accurate, artd complete 

2. CALCULATED EMISSIONS [Raport emlaslons to the naarast tenth of a ton (Lin^ 2.B.) and total annual amis. (Line Z.C.) subject lo fees without tha fractlon(s) of a ton] 

Equipment 

Unit No. or Activity No. 

D-18 

D-19 

D-20 . 

0^21 

A Supplement (tf appl.) A ' 

B. Total Report Emissions 

C. Total Emissions Sub|ect to Fees 

Air Pollutant Emissions (tons/yr) j 

Other Regulated Air Pollutants Including Hazardous Air Pollutants (please specity) 

TSP 

, 0 . 3 

c.:t6.1; •., 

•• 0:0 . 

,o:e. 
.. 15.6 

16.6 , 

, 1 6 ^ 

PM,o 

0.2 

0.1 •: 

0.0 

O.S.,' 

13:4.-; 

• 14.2','.S 

PM^s 

•'. 0 , 2 : : 
0 1 

; o ^ ^ 
• ^ ' o s : 

13 1 • 

139 

^HPPEIPBJW&IPV 

SOj 

0 6 

0.3-,. 
•;.C.O • 

::•$'•?."•::• 

"̂ ÎCM.g; 

: 107:1^ 

- ,107 

CO 

• 3 . 1 

V lv7 , 

0 0 

70 

25 7 

• 3 7 . 5 . ; 

UOx 

ii;5-^ 

6.3.;; 

: :oi6;-: 
•14.4:." 

117.0^ 

14&2 

:- 149 ; 

VOC 

T'O.Z •.: 

0 2 

0 0 

07 

1 8 

3 0 

' 3 " , 

Pb 

rv^PioTf 

• • ' 9 m 
• vOOV 

0 0 ; 

' 0 0 

• 0 0 

f — 

HAPs 

00 

: r ' -X^ \ 
00 
OO 

"•:Cl:i"i 
^:^1;1,-; 

1 * ^ ^ ^ ^ 

NHa 
. , ; • _ • ; , • • 

: • • — • 

—' 

• - : ' 

'.- '.'. 

H^Hb 

':'•'• ^ - i : ' . - ' : 

• 

. : • < 

S B ^ B S 

Annual Total 

i n B E B s e s ^ 

mffl^^H 
^^MHrPP<^ 
mpim'^^^ 
^ ^ ^ r ^ ^ ^ 
ESSSStlll ? n i S ^ ^ 

^Sj i f t^ 
SwffiKHiMJ^ 
0. • 275 

3 ANNUAL FEE CALCULATION (Usa tha total annual ambslons sut^act lo fea* calculated In Block 2.0.) 

Fee payable lo: 

Total Annual Emissions Subiect to Fees 

(enter 2.D. value betow) 

-Clean Air Spedal Fund - COV A. 275 

"Clean Air SpedM Fund - NON" C. 275 

Ml̂ tlPtY 

X 

X 

2W4 
S/TON 

40.77 

9.94 

MyfttplY 

X 

X 

CPI Index Adhjstmnl Emial 

(2.2% Incr.'02 to'03) 

1.022 = 

1.022 

Total a 

B. 

D. 

E. 

Total 

?11,458.41 

$2,793.64 

$14,252.05 
Note: 2005 Mon charge payable to Clean Air Spedal Fund - COV • $40.77 x 1.022 « S41.67/Ion. 

2005 Mon charge payable to Clean Air Spedal Fund - NON = $9.94 x 1.022 » $10.18/ton. 

If the summed amount found In 3.^ is less than $500, then pay the minimum amount of $500. with a check made payable to the 'Clean Air Spedal Fund - GOV.' 
If the surrvned amount found In 3.E is greater tt\an $500. then pay the fee amounts found In 3.B & 3.0 with tow separate checks made payable to the 
'Clean Air Spedal Fund - COV & 'Clean Air Spedal Fund - NON.* respectively. 
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FORM F-2 
SUPPLEMENT A 

Permit No.: 
Date Rec'd: 

0256-01-C 

2005 ANNUAL FEE SUMMARY FOR COVERED SOURCES 
(FOR AIR POLLUTANTS EMITTED DURING CALENDAR YEAR 

INPUT DATA IN YELLOW COLORED CELLS 
1. FACIUTY INFORMATION (Signature box to tie signed by Reaponsible Offlclal) 

2004 ) 

A Fadlity Name: 
D. Responsible Offidal: Dan WGiovannl-

HELCO - Keahole Power Plant B. Locatiori: 73-4249 Queen Kaahumanu Highway C Island: Havraii 
E. Title: Producb'Qn Manager F. Telephone No.: 806-969-0421 

G. Signature: Date: 
Based on (he infonnation and t>e(fef forrned after reasonable tnqulry, the sfatemants and Informaffon In thlz document 

are tme, accurate. arKl complele 

2. CALCULATED EMISSIONS (Report emtsaions to the nearest tenth of a ton) 

Equipment: 

Unit No. or /tetlvity No. 

D-22 . . 

D-23;^: 

c-^i 
BSrI 

C T 4 , 

CT-5 

" • • " ' 

<;ttpplRmf>nt , -

Total Report Emissions 

Air Pollutant Emissions (tons/yr) | 

Other Regulated Air Pollutants Induding Hazardous Air Pollutants (please spedfy) 

TSP 

• •••o;5t;; 

-W-^ 
• ,6-9 • 

0.0 

4:5^' 

4.1 ; 

• • 

•15.6.^ 

PM,o 

v^o.4: ; 
^ o;5 V 
/ §;i; i 

0 : 0 ; -

,3:tf" 

•..•3:S?^ 

: • ' / / . ^ ' 

. • - ' • 

• : : - - - ^ - > 

• I- \ ^ ' ' ( , . 

134 

PMis 

mm: 
S - T o ^ s - •• 

r"'S:6'..\ 

;:.bip^-
.3:8:" 

^ ' • ' iA : 

, . • : • • : . . : . ; 

• • • • , ' 

13.1 • 

SO: 

• 1 1 

14 

37 8 J 

•• ;o:o:-

367 

••27:? • 

r; . 

•104;9* 

CO 

. s:5 • 

f . -?5 

^•••o_:9./. 

0 0 

, . 5:3 ^•: 

6;5:,: 
• • • • • ' : K 

.. • -, ^ \ 

. . ' . ; • ; . 

-•""' i " ^ 

I - - r . 

.;:;;, 
. . . -• - : ' i ' -

• ; i ^J;-^ 

-• - z 

,•25.7.:; 

NOx 

•; . : ;9:6^ 

'•••: 19??^ 
; 30.9':-

- 0 . 1 -

^33.7 

k 2 3 . 5 : -

^::-; 
f - . . - , -

lyj-ft V 

...:m-
;isv/. 
- - • : - • . : • . • • 

: • -

- • • ' • • : . . 

-:-.:.: 
S; ? : 

.ult^fO^ 

VOC 

i^-5;"-v 
^ 0 : 7 . ; 

:--o.i,^ 
;̂.o.a^ '̂ 

0 4 

• 0 . 1 . . 

::- y ' - ' : : 

' • • • • • ' : ^ ; 

. - • : 

; . : • • . ^ -

' . " : ' • : ' 

• ••• :^t :B-x 

Pb 

^Mm mm-
-P.O.: 

: . i iMr 
'̂ m^ 
0:^ '̂̂  

• ; ' • • . ' • - V ' ^ 

- ? " • • • ' • : • ••• ' " :^ 

• • " : ; . • : ' • • • , ; - ^ 

'• '_••-'. ;, . T ' ^ . ' . 

, : • • ( • • : - . - . " • 

0.0 

HAPs 

»• T);0:v: 

t--o;d^^ 

-::m:: 
• r m . 
:̂;-o.4;,:: 

.::^:;0:3Vi 

;; 

; : • : . ; : , , . 

. • : ' • V • • ; ; • • 

.,. 

; • • . • . ' . . . . 

. - ' - • ' ' • i - " 

• - • • • . ; : . ! > 

m^M 

NH, 

i::w-::-

F.̂ T r̂-: 

• • ' ' - - ^ • • 

." -r-.' 

— 
• 

• • ' • : - . " \ -

v : -:• 

; ; , . j , , , . . , . • 

• . K : \ . 

; - • • 

- • • • > . / ; 

i " ' - . - : ] - : - ^ 

< ! ' • • • • • : • - • 

• ' • ' • - ' . • ' . 

-

r, . . ' j " ' - r \ ^ -

• ^ ^ - ^ 

' '' 

; • • > • 

' : ' • 

•:'•'•'w'~-.' 

i . . , ' •'• I"-'-' '-

, • " • . ; : ; • 

: i:'-" 
• ; - - r . - , 

• . • ' ' - ' " : 

' - • • • • • • ' • 

i f lMnnBHia 
Mjfefi^jfe 
pMqj,ITi!1ro 
^ M B ^ ^ ^ 
jtjMMP^M 
JpmJiJTjfM^ 
^ ^ ^ 

sWiMMwWHB 

^̂ H 
fe^^^^Sffi 
^nfw^^ ^ 
IWff ispi^ 
^ ^ ^ 0 ^ 
^K^^^^ 
^@ «|@p̂ l̂  
in^iiiiiMSB 
U j ^ i^^i^ 
^^S^^^ ymftsw&ffiî  
H m l H B 
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D-18 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 48 OF 109 

Pollutant 

Annual 
Fuel Use 
(gal^r) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor J 

(Ib/MMBtu) ui 

Annual 
Emissions 
(tons/yr) 

302 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FtL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-)<ylene 
Total HAPs 

52.139 
52.139 
52.139 
52.139 
52,139 
52,139 
52.139 
52.139 
52,139 
52,139 
52,139 
52,139 
52,139 
52,139 
52,139 
52,139 
52,139 
52,139 
52.139 
52,139 
52,139 
52.139 • 
52,139 
52,139 
52,139 
52,139 
52.139 
52,139 
52,139 
52,139 
52.139 
52.139 
52,139 
52.139 
52,139 

137.819 
137.819 
137.819 
137,819 
137,819 
137.819 
137.819 
137,819 
137,819 
137.819 
137.819 
137.819 
137.819 
137.819 
137.819 
137,819 
137,819 
137,819 
137.819 
137,819 
137,819 
137.819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137.819 
137.819 
137,819 
137,819 
137.819 
137.819 
137,819 

7,186 
7,186 
7.186 
7,186 
7,186 
7.186 
7.186 
7.186 
7,186 
7,186 
7,186 
7,186 
7,186 
7,186 
7,186 
7.186 
7.186 
7,186 
7,186 
7,186 
7,186 
7.186 
7,186 
7,186 
7,186 
7,186 
7,186 
7,186 
7.186 
7,186 
7,186 
7.186 
7.186 
7.186 
7.186 

0.163 
3.2 
0.85 

0.0819 
0.0697 
0.062 

0.0077 
0.0573 
0.0496 
0.0556 
0.0479 

2.52E-05 
7.88E.06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4,60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.6 
11.5 
3.1 
0.3 
0.3 
0.2 

0.028 
0.2 
0.2 
0.2 
0.2 

9.05E-05 
2.83E-05 

3.95E-05 
2.79E-03 
1.11 E-06 
5.75E-05 
1.72E-05 
3.95E-05 

2.83E-04 

5.03E-05 
2.84E-03 
4.31 E-06 
1.65E-05 
4.67E-04 

7.62E-04 
8.98E-05 
1.01 E-03 
6.93E-04 

9.28E-03 

Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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D-19 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT3 
PAGE 49 OF 109 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor '̂̂  

(Ib/MMBtu) uJ 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fomialdehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPs 

28,412 
28.412 
28.412 
28,412 
28.412 
28.412 
28.412 
28.412 
28,412 
28.412 
28.412 
28,412 
28,412 
28,412 
28,412 
28.412 
28,412 
28,412 
28,412 
28,412 
28.412 
28.412 
28,412 
28,412 
28.412 
28.412 
28.412 
28.412 
28.412 
28,412 
28.412 
28.412 
28.412 
28,412 
28,412 

137.819 
137.819 
137.819 
137.819 
137.819 
137.819 
137.819 
137,819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137.819 
137,819 
137.819 
137.819 
137.819 
137,819 
137.819 

• 137,819 
137.819 
137,819 
137,819 
137.819 
137.819 
137,819 
137.819 
137,819 
137,819 
137.819 
137,819 
137.819 
137.819 

3,916 
3.916 
3.916 
3.916 
3,916 
3,916 
3.916 
3,916 
3,916 
3,916 
3,916 
3,916 
3,916 
3,916 
3,916 
3.916 
3,916 
3.916 
3.916 
3.916 
3.916 
3.916 
3,916 
3,916 
3,916 
3,916 
3.916 
3,916 
3,916 
3.916 
3,916 
3.916 
3.916 
3.916 
3,916 

0.163 
3.2 
0.85 

0.0819 
0.0697 
0.062 

0.0077 
0.0573 
0.0496 
0.0556 
0.0479 

2.52E-05 
7.88E-06 

l.lOE-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-O5 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.3 
6.3 
1.7 
0.2 
0.1 
0.1 

0.015 
0.1 
0.1 
0.1 
0.1 

4.93E-05 
1.54E-05 

2.15E-05 
1.52E.03 
6.07E-07 
3.13E-05 
9.40E-06 
2.15E-05 

1.54E-04 

2.74E-05 
1.55E.03 
2.35E-06 
9.01 E-06 
2.55E-04 

4.15E-04 
4.89E-05 
5,50E-04 
3.78E-04 

5.05E-03 
Notes: 
M - Mass Balance 
P - Pennit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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D-20 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 50 OF 109 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) 

% Annual 
^ Emissions 
LU (tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPs 

26 
26 
26 
26 
26 
26 
26 
26 
26 
28 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 

137,819 
137.819 
137.819 
137.819 
137.819 
137,819 
137.819 
137,819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

0.163 
1.79 
0.85 

0.0819 
0.0697 
0.062 
0.0077 
0.0573 
0.0496 
0.0556 
0.0479 

2.52E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
S 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

4.51 E-08 
1.41E-08 

1.97E-08 
1.39E-06 
5.55E-10 
2.87E-08 
8.60E-09 
1.97E-08 

1.41 E-07 

2.51 E-08 
1.42E-06 
2.15E-09 
8.24E-09 
2.33E-07 

3.80E-07 
4.48E-08 
5.03E-07 
3.46E-07 

4.63E-06 
Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
8 - Stack Test Data 
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D-21 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 51 OF 109 

Pollutant 
802 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fomialdehyde 

Hydrochtoric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPs 

Notes: 
M - Mass Balance 
P - Pennit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

Annual 
Fuel Use 
(gal/yr) 
119.596 
119,596 
119,596 
119,596 
119,596 
119,596 
119,596 
119,596 
119,596 
119.596 
119,596 
119,596 
119.596 
119,596 
119,596 
119.596 
119,596 
119,596 
119.596 
119,596 
119,596 
119.596 
119.596 
119,596 
119,596 
119,596 
119.596 
119.596 
119.596 
119.596 
119,596 
119,596 
119,596 
119,596 
119.596 

Fuel 
Heat 

Content 
(Btu/gai) 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137.819 
137.819 
137,819 
137,819 
137,819 
137.819 
137,819 
137.819 
137.819 
137.819 
137.819 
137.819 
137.819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137,819 
137,819 
137,819 

Annual 
Fuel Use 

(MMBtu/yr) 
16,483 

.16,483 
16,483 
16,483 
16.483 
16,483 
16.483 
16,483 
16,483 
16,483 
16,483 
16,483 
16,483 
16.483 
16,483 
16,483 
16,483 
16,483 
16,483 
16,483 
16.483 
16,483 
16,483 
16.483 
16,483 
16,483 
16,483 
16.483 
16.483 
16.483 
16.483 
16,483 
16.483 
16.483 
16,483 

Emission 
Factor 

(Ib/MMBtu) 
0.163 
1.75 
0.85 

0.0819 
0.0697 
0.062 
0.0077 
0.0573 
0.O496 
0.0556 
0.0479 

2.52E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

a. 

M 
S 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
(tons/yr) 

1.3 
14.4 
7.0 
0.7 
0.6 
0.5 
0.1 
0.5 
0.4 
0.5 
0.4 

2.08E-04 
6.49E-05 

9.07E-05 
6.40E-03 
2.55E-06 
1.32E-04 
3.96E-05 
9.07E-05 

6.50E-O4 

1.15E-04 
6.51 E-03 
9.89E-06 
3.79E-05 
1.07E-03 

1.75E-03 
2.06E-04 
2.32E-03 
1.59E-03 

2.13E-02 
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D-22 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT3 
PAGE 52 OF 109 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor J 

(IbmMBtu) ui 

Annual 
Emissions 
(tons/yr) 

802 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMlO-FlL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
C^mium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPs 

94.700 
94,700 
94.700 
94.700 
94.700 
94,700 
94,700 
94,700 
94,700 
94,700 
94,700 
94,700 
94.700 
94,700 
94,700 
94.700 
94,700 
94.700 
94,700 
94,700 
94,700 
94.700 
94,700 
94,700 
94.700 
94.700 
94.700 
94,700 
94,700 
94,700 
94,700 
94,700 
94,700 
94,700 
94,700 

137.819 
137.819 
137.819 
137.819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
,137,819 
137,819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137.819 
137,819 
137.819 
137.819 
137.819 
137.819 
137.819 
137,819 

13,051 
13,051 

• 13,051 
13,051 
13,051 
13,051 
13.051 
13.051 
13,051 
13.051 
13,051 
13.051 
13.051 
13,051 
13,051 
13.051 
13.051 
13.051 
13,051 
13,051 
13,051 
13.051 
13,051 
13.051 
13.051 
13.051 
13,051 
13,051 
13,051 
13.051 
13.051 
13.051 
13.051 
13.051 
13.051 

0.163 
1.47 
0.85 

0.0819 
0.0697 
0.062 
0.0077 
0.0573 
0.0496 
0.0556 
0.0479 

2.52E-05 
7.88E-06 

l.lOE-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-O6 
1.10E-05 

7.89E-05 

1.40E-O5 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
S 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1.1 
9.6 
5.5 
0.5 
0.5 
0.4 
0.1 
0.4 
0.3 
0.4 
0.3 

1.64E-04 
5.14E-05 

7.18E-05 
5.06E-03 
2.02E-06 
1.04E-04 
3.13E-05 
7.18E-05 

5.15E-04 

9.14E-05 
5.16E-03 
7.83E-06 
3.00E-O5 
8.48E-04 

1.38E-03 
1.63E-04 
1.83E-03 
1.26E-03 

1.68E-02 

Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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Pollutant 
802 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

AcetaWehyde 
Acrolein 

Antimony Compounds 
Arseriic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochtoric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPs 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factw 
S - Stack Test Data 

Annual 
Fuel Use 
(gal/yr) 
128,687 
128,687 
128.687 
128,687 
128,687 
128.687 
128,687 
128,687 , 
128,687 
128,687 
128.687 
128,687 
128.687 
128,687 
128,687 
128,687 
128.687 
128.687 
128,687 
128,687 
128,687 
128,687 
128,687 
128,687 
128.687 
128.687 
128.687 
128,687 
128,687 
128,687 
128.687 
128,687 
128.687 
128,687 
128,687 

Fuel 
Heat 

Content 
(Btu/gai) 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.619 
137.819 
137.819 
137.819 
137.819 
137,819 
137,819 
137,819 
137,819 
137.819 
137.819 
137,819 
137,819 
137,819 
137.819 
137.819 
137,819 
137.819 
137.819 
137.819 
137.819 
137,819 
137.819 
137,819 
137,819 
137,819 
137.819 
137,819 
137,819 

Annual 
Fuel Use 

Emission 
Factor 

(MMBtu/yr) (Ib/MMBtu) 
17,736 
.17,736 
17.736 
17,736 
17,736 
17,736 
17,736 
17,736 
17,736 
17.736 
17.736 
17,736 
17.736 
17,736 
17,736 
17,736 
17.736 
17.736 
17,736 
17,736 
17,736 
17.736 
17.736 
17,736 
17,736 
17.736 
17.736 
17.736 
17.736 
17,736 
17,736 
17,736 
17.736 
17,736 
17.736 

0.163 
2.17 
0.85 

0.0819 
0.0697 
0.062 
0.0077 
0.0573 
0.0496 
0.0556 
0.0479 

2.52E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E.07 
1.60E-O5 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-O5 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-O4 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

K 
LL 
Ul 
M 
8 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
(tons/yr) 

1.4 
19.2 
7.5 
0.7 
0.6 
0.5 
0.1 
0.5 
0.4 
0.5 
0.4 

2.23E-04 
6.99E-05 

9.75E-05 
6.88E-03 
2.75E-06 
1.42E-04 
4.26E-05 
9.75E-05 

7.00E-O4 

1.24E-04 
7.01 E-03 
1.06E-05 
4.08E-05 
1.15E-03 

1.88E-03 
2.22E-04 
2.49E-03 
1.71 E-03 

2.29E-02 
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Pollutant 
S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fomnaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphonjs 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPs 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factoi 
S - Stack Test Data 

Annual 
Fuel Use 
(gal/yr) 

3,368,970 
3,368,970 
3,368,970 
3,368,970 
3,368,970 
3,368,970 
3,368,970 
3,368.970 
3,368,970 
3,368,970 
3,368,970 
3.368,970 
3.368.970 
3.368,970 
3,368,970 
3.368,970 
3,368.970 
3,368.970 
3.368,970 
3,368,970 
3,368,970 
3,368,970 
3.368.970 
3,368.970 
3.368.970 
3.368,970 
3.368,970 
3.368,970 
3,368,970 
3,368,970 
3,368,970 
3,368,970 
3.368.970 
3.368.970 
3,368.970 

Fuel 
Heat 

Content 
(Btu/gai) 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137,819 
137,819 
137.819 
137.819 
137,819 
137,819 
137.819 
137.819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137,819 
137.819 
137.819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 

Annual 
Fuel Use 

(MMBtu/yr) 
464.308 
464.308 
464,308 
464,308 
464,308 
464,308 
464.308 
464.308 
464.308 
464,306 
464.308 
464.306 
464.308 
464.308 
464,308 
464,306 
464,308 
464,308 
464.308 
464.308 
464,308 
464,308 
464,306 
464,308 
464,308 
464,308 
464.308 
464,308 
464,306 
464.308 
464,308 
464,308 
464.308 
.464,308 
464,308 

' - Stack Test Data ana AP.42 Particle Size Distributton 

Emission 
Factor 

(Ib/MMBtu) 
0.163 
0.133 
0.004 
0.0006 
0.02552 
0.01832 
0.0072 
0.02186 
0.01466 
0.02135 
0.01415 

2.52E-05 
7.88E-0e 

1.10E-05 
5.50E-05 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

2.80E-04 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
3.50E-05 

4.00E-05 
2.50E-05 
2.81 E-04 
1.93E-04 

% 
Q£ 

IU 

M 
S 
8 
8 
• 
8 
A 
« 
A 

* 
* 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
(tons/yr) 

37.8 
30.9 
0.9 
0.1 
5.9 
4.3 
1.7 
5.1 
3.4 
5.0 
3.3 

5.S5E-03 
1.83E-03 

2.55E-03 
1.28E-02 
7.20E-05 
3.71 E-03 
1.11 E-03 
2.55E-03 

6.50E-02 

3.25E-03 
1.83E-01 
2.79E-04 
1.07E-03 
8.13E-03 

9.29E-03 
5.80E-03 
6.52E-02 
4.48E-02 

4.17E-01 

2005_03_25 Keahole 2004 El (Hardcopy).xls 10 CT-2 



BS-1 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 55 OF 109 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor "^ 

(Ib/MMBtu) LU 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-F(L 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Ck)batt Compounds 
Ethylbenzene 
Fomnaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xvlene 
Total HAPs 

276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 

137,819 
137.819 
137,819 
137,819 
137,819 
137.819 
137,819 
137,819 
137,819 
137,819 
137,819 
137,819 
137.819 
137,819 
137.819 
137.819 
137,819 
137.819 
137.819 
137,819 
137,819 
137.819 
137,819 
137.819 
137,819 
137.819 
137,819 
137.819 
137.819 
137,819 
137,819 
137.819 
137,819 
137,819 
137.819 

38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 

0.163 
3.2 

0;8S 
0.0619 
0.0697 
0.062 
0.0077 
0.0573 
0.0496 
0.0556 
0.0479 

2.52E-05 
7.88E-06 

1.10E-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-O4 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.003 
0.061 
0.016 
0.002 
0.001 
0.001 
0.000 
0.001 
0.001 
0.001 
0.001 

4.79E-07 
1.50E-07 

2.09E-07 
1.48E-05 
5.90E-09 
3.04E-07 
9.13E-08 
2.09E-07 

1.50E-06 

2.66E-07 
1.50E-05 
2.28E-06 
8.75E-08 
2.47E-06 

4.03E-06 
4.75E-07 
5.34E-06 
3.67E-06 

4.91 E-05 
Notes: 
M - Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

2005_03_25 Keahole 2004 El (Hardcopy).xls 11 BS-1 



CT-4 

/ 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 3 
PAGE 56 OF 109 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) m 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

3.263.415 
3.263.415 
3.263.415 
3,263.415 
3.263,415 
3,263,415 
3.263.415 
3.263,415 
3,263,415 
3,263,415 
3,263,415 

137,819 
137,819 
137,819 
137.819 
137,819 
137.819 
137,819 
137.819 
137.819 
137,819 
137,819 

449.761 
449,761 
449,761 
449.761 
449,761 
449,761 
449.761 
449,761 
449,761 
449,761 
449,761 

0.163 
0.14996 
0.0235 
0.00173 
0.01994 
0.012741 
0.0072 
0.01739 
0.01019 
0.01704 
0.00984 

M 
S 
S 
S 
• 

8 
A 
« 
* 
• 
• 

36.7 
33.7 
5.3 
0.4 
4.5 
2.9 
1.6 
3.9 
2.3 
3.8 
2.2 

Acetaldehyde 3,263.415 137,819 449,761 2.52E-05 A 5.67E-03 
Acrolein 3,263.415 137,819 449,761 7.88E-06 A 1.77E-03 

Antimony Compounds 3.263,415 137.819 449.761 A 
Arsenic Compounds 3,263,415 137,819 449.761 1.10E-05 A 2.47E-03 

Benzene 3.263.415 137.819 449,761 5.50E-05 A 1.24E-02 
Beryllium Compounds 3,263.415 137,819 449,761 3.10E-07 A 6.97E-05 

1,3-Butadiene 3,263.415 137,819 449,761 1.60E-05 A 3.60E-03 
Cadmium Compounds 3,263,415 137.819 449,761 4.80E-06 A 1.08E-03 
Chromium Compounds 3,263.415 137.819 449,761 1.10E-05 A 2.47E-03 

Cobalt Compounds 3,263.415 137,819 449,761 A 
Ethylbenzene 3,263,415 137,819 449,761 A 
Fonnaldehyde 3,263.415 137.819 449,761 2.eOE-04 A 6.30E-02 

Hydrochtoric Acid 3,263,415 137,819 449.761 A 
Lead Compounds 3,263.415 137,819 449,761 1.40E-05 A 3.15E-03 

Manganese Compounds 3,263.415 137,819 449.761 7.90E-O4 A 1.78E-01 
Meroury Compounds 3.263.415 137,819 449,761 1.20E-O6 A 2.70E-04 
Ntokel Compounds 3,263,415 137,819 449,761 4.60E-06 A 1.03E-03 

Naphthalene 3,263.415 137,819 449,761 3.50E-05 A 7.87E-03 
Phosphoms 3,263.415 137.819 449.761 A 

POM 3,263,415 137,819 449,761 4.00E-05 A 9.00E-03 
Selenium Compounds 3,263.415 137.819 449,761 2.50E.05 A 5.62E-03 

Toluene 3.263,415 137,819 449,761 2.81E-04 A 6.32E-02 
Xylene 3,263,415 137,819 449,761 1.93E-04 A 4.34E-02 

O-Xylene 3.263,415 137.619 449.761 A 
Total HAPs 4.04E-01 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
* - Stack Test Data and AP-42 Paftfcle Size Distribution 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emisston % 
Factor J 

(Ib/MMBtu) uJ 

Annual 
Emissions 
(tons/yr) 

802 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMlO-FlL 
PM25-PRI 
PM25-FIL 

2,480.034 
2.480.034 
2,480.034 
2.480.034 
2.480,034 
2.480,034 
2.480,034 
2,460,034 
2,480,034 
2,480.034 
2.480.034 

137.819 
137.819 
137.819 
137.819 
137.818 
137.819 
137.819 
137.819 
137.819 
137.819 
137.819 

341.796 
341,796 
341.796 
341,796 
341,796 
341.796 
341,796 
341,796 
341,796 
341.796 
341,796 

0.163 
0.1375 
0.0381 
0.00058 
0.02395 
0.016749 
0.0072 
0.0206 
0.0134 
0.02014 
0.01294 

M 
S 
S 
8 
* 
S 
A 
* 
• 
» 
* 

27.9 
23.5 
6.5 
0.1 
4.1 
2.9 
1.2 
3.5 
2.3 
3.4 
2.2 

AcetaWehyde 2.480.034 137.819 341,796 2.52E-05 A 4.31 E-03 
Acrolein 2.480.034 137.819 341,796 7.88E-06 A 1.35E-03 

Antimony Compounds 2.480.034 137.819 341,796 A 
Arsento C^ompounds 2.480.034 137.819 341,796 1.1OE-05 A 1.88E-03 

Benzene 2,480,034 137.819 341.796 5.50E-05 A 9.40E-03 
Beiylllum Compounds 2,480,034 137.819 341,796 3.10E-07 A 5.30E-05 

1,3-Butadlene 2,480,034 137.819 341.796 1.60E-05 A 2.73E-03 
Cadmium Compounds 2,480,034 137.819 341,796 4.80E-06 A 8.20E-04 
Chromium Compounds 2,480,034 137,819 341,796 1.10E-05 A 1.88E-03 

Cobalt Compounds 2,480,034 137,819 341.796 A 
Ethylbenzene 2.480,034 137,819 341.796 A 
Fomialdehyde 2,480.034 137,819 341.796 2.80E-04 A 4.79E-02 

Hydrochloric Add 2,480,034 137.819 341.796 A 
Lead Compounds 2.480.034 137,819 341.796 1.40E-05 A 2,39E-03 

Manganese Compounds 2.480.034 137,819 341,796 7.90E-04 A 1.35E-01 
Mercury Compounds 2,480.034 137,819 341.796 1.20E-06 A 2.05E-04 
Nickel Compounds 2,480,034 137.819 341.796 4.60E-06 A 7.86E-04 

Naphthalene 2.480.034 137,819 341.796 3.50E-05 A 5.98E-03 
Phosphoms 2,480.034 137.819 341,796 A 

POM 2,480,034 137.819 341,796 4.00E-05 A 6.84E-03 
Setenium Compounds 2,480,034 137,819 341,796 2.50E-05 A 4.27E-03 

Toluene 2,480,034 137.819 341,796 2.81E-04 A 4.80E-02 
Xylene 2,480,034 137,819 341,796 1.93E-04 A 3.30E-02 

o-Xylene 2,460,034 .137,819 341.796 A 
Total HAPs 3.07E-01 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
8 - Stack Test Data 
* - Stack Test Data and AP-42 Particle Size Distribution 

2005_03_25 Keahote 2004 El (Hardcopy).xls 13 CT-5 



Summary 

Annual EmIaalona (toii«/ye«r) 
Pollutant 

S02 
NOX 
CO 

VOC 
PM-PRI 
PM-FIL 

PM-CON 
PMIO-PRI 
PMIO-FIL 
PM25-PRI 
PM25-FIL 

Acetaldehyde 
Acrolein 

; "fflnTiSlffiffll 
) fWaF'TiflltflTiH 

Benzene Beryllium Compounds 
1.3-Butadiene 

Cadmium Compounds 
Chromium Compounda 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

hlydrochlorlc Add 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xy(ene 
Total HAPS 

D-18 
0.6 
11.5 
3.1 
0.3 
0.3 
0.2 
0.0 
0.2 
0.2 
0.2 
0.2 

9.05E-05 
2.S3E-05 

3.S5E-05 
2.79E-03 
1.11E-06 
5.75E-05 
1.72E-05 
3.95E-05 

2.83E-04 

5.03E-05 
2.S4E-03 
4.31 E-06 
1.65E-05 
4.67E-04 

7.62E-04 
S.9BE-05 
1.01 E-03 
6.93E-04 

9.28E-03 

D-19 
0.3 
6.3 
1.7 
0.2 
0.1 
0.1 
0.0 
0.1 
0.1 
0.1 
0.1 

4.93E-05 
1.&4E-05 

2.15E-05 
1.52E-03 
6.07E-07 
3.13E-05 
9.40E-06 
2.15E-05 

1.54E-04 

2.74E-05 
1.55E-03 
2.35E-06 
9.01 E-06 
2.55E-04 

4.15E-04 
4.89E-05 
5.50E-04 
3.7aE-04 

5.05E-03 

D-20 

4.51 E-08 
1.41 E-08 

1.97E-08 
1.39E-06 
5.55E-10 
2.87E-08 
B.60E-09 
1.97E-08 

1.41 E-07 

2.51 E-oe 
1.42E-06 
2.15E-09 
8.24E-09 
2.33E-07 

3.80E-07 
4.48E-08 
5.03E-07 
3.46E-07 

4.63E-06 

D-21 
1.3 
14.4 
7.0 
0.7 
0.6 
0.5 
0.1 
0.5 
0.4 
0.5 
0.4 

2.08E-04 
6.4gE-05 

9.07E-05 
6.40E-03 
2.55E-06 
1.32E-04 
3.96E-05 
9.07E-05 

6.50E-04 

1.15E-04 
6.51 E-03 
9.8gE-06 
3.79E-05 
1.07E-03 

1.75E-03 
2.06E-04 
2.32E-03 
1.59E-03 

2.13E-02 

D-22 
1.1 
9.6 
5.5 
0.5 
0.5 
0.4 
0.1 
0.4 
0.3 
0.4 
0.3 

1.64E-04 
5.14E-05 

7.1BE-05 
5.06E-03 
2.02E-06 
1.04E-04 
3.13E-05 
7.18E-05 

5.15E-04 

9.14E-05 
5.16E-03 
7.83E-06 
3.00E-05 
8.4eE-04 

1.38E-03 
1.63E-04 
1.83E-03 
1.26E-03 

1.68E-02 

D-23 
1.4 
19.2 
7.5 
0.7 
0.6 
0.5 
0.1 
0.5 
0.4 
O.S 
0.4 

2.23E-04 
6.99E-05 

9.75E-05 
6.88E-03 
2.75E-06 
1.42E-04 
4.26E-05 
9.75E-05 

7.00E-04 

1.24E-04 
7.01 E-03 
1.06E-05 
4.08E-05 
1.15E-03 

1.e8E-03 
2.22E-04 
2.49E-03 
1.71 E-03 

2.29E-02 

CT-2 
37.8 
30.9 
0.9 
0.1 
5.9 
4.3 
1.7 
5.1 
3.4 
5.0 
3.3 

5.85E-03 
1.83E-03 

2.55E-03 
1.28E-02 
7.20E-05 
3.71 E-03 
1.11 E-03 
2.55E-03 

6.50E-02 

3.25E-03 
1.83E-01 
2.79E-04 
1.07E-03 
8.13E-03 

9.29E-03 
5.80E-03 
6.52E-02 
4.46E-02 

4.17E-01 

BS-i 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

4.79E-07 
1.50E-07 

2.09E-07 
1.48E-05 
5.90E-09 
3.04E-07 
9.13E-08 
2.09E-07 

1.50E-06 

2.66E-07 
1.5bE-05 
2.28E-08 
8.75E-08 
2.47E-06 

4.03E-O6 
4.75E-07 
5.34 E-06 
3.67E-06 

4.91 E-05 

CT-4 
36.7 
33.7 
5.3 
0.4 
4.5 
2.9 
1.6 
3.9 
2.3 
3.8 
2.2 

5.67E-03 
1.77E-03 

2.47E-03 
1.24E-02 
6.07E-05 
3.60E-03 
1.08E-03 
2.47E-03 

6.30E-02 

3.15E-03 
1.78E-01 
2.70E-04 
1.03E-03 
7.87E-03 

9.00E-03 
5.62E-03 
6.32E-02 
4.34E-02 

CT-8 
27.9 
23.5 
6.5 
0.1 
4.1 
2.9 
1.2 
3.5 
2.3 
3.4 
2.2 

4.31 E-03 
1.35E-03 

1.88E-03 
9.40E-03 
5.30E-05 
2.73E-03 
B.20E-04 
.1.88E-03 

4.7gE-02 

2.39E-03 
1.35E-01 

, 2.05E-04 
7.66E-04 
5.98E-03 

6.64E-03 
4.27E-03 
4:eoE-02 
3.30E-02 

Total 
107.1 
149.2 
37.5 
3.0 
16.6 
11.8 
4.8 
14.2 
9.4 
13.9 
9.1 

0.0166 
0.0052 

0.0072 
0.0572 
0.0002 
0.0105 
0.0032 
0.0072 

0.1781 

0.0092 
0.5191 
0.0008 
0.0030 
0.0258 

0.0313 
0.0164 
0.1847 
0.1268 

1.20E+00 

2O05_03_25 Keahole 2004 El (Hardcopy).xIs 14 Summary 
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HAWAII ELECTRIC LIGHT CO.. INC. 

Th« ittaawtf C f t t * b m P>vmara n< ihe todowtng trnijcajt): 

DATE 

01»/05/05 

HELC 

CHECK NO. 

35M65 

006202 

Date 

0 3 / 3 0 / 0 5 

Involce/Cradt Memo 

03302005 
ANNUAL EMISSION FEESj 

Type 

FOR 

Description 

OPERATING YEAR 2)0H 

TOTAL 

Qross 

t»9218.e0 

U9216.80 

Discount 

0.00 

Nat 

49^18.60 

(19216.80 

REMOVE DOCUMENT ALONG THIS PERFORATION 

I I ' Q 3 E U E . 5 N ' i r i a i B O L O E B i : a o a L*»G3 27;aM" 

i_ 
~^ 

i_ 

SEE REVERSE SIDE FOR OPENING INSTRUCTIONS 

Hawaii Electric Light Co., Inc. 
POBOK1027 Hilo. HI 96721-1027 
HELCO-AC 

^ 

HAWAII STATE DEPT. OF HEALTH 

CLEAN AIR SPECIAL FUND - NON 

P.O. BOX 3378 

HONOLULU HI 96801 

35W5 
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s?tj:o - u 

HAWAII ELECTRIC UGHT CO., INC. 

M 
I ^ The anaitiaa Checfc a m P«yminl or irw foaonrlofl lnKJta<» : 

DATE 

0 l * / 0 5 / 0 5 
KELC 

CHECK NO. 

351*6'* 
006201 

Date Involce/Crodtt Memo Type Descrtption Gtcss Discount Net 

03/30/05 

af 

03302003 

ANNUAL EMISSION FEES 

201876 .32 201676 .32 

FOR OPERATING YEAR 2101* 

TOTAL 201876 .32 0 . 0 0 2 0 1 8 7 6 . 3 2 

REMOVE DOCUMENT ALONG THIS PERFORATION 

it"0 3 5iiE>mi' i : L e i 3 0 L Q 2 Q i : o o a i - a a a v L a n -

.1 L 1 L •1 I. 

SEE REVERSE SIDE FOR OPENING INSTRUCTIONS 

Hawaii Electric Light Co., Inc. 
PO Box 1027 Hllo, HI 96721-1027 
HELCO-AC 

« 

HAWAII STATE DEPT. OF HEALTH 
CLEAN AIR SPECIAL FUND - COV 
P.O. BOX 3378 
HONOLULU HI 96601 

331*64 
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3>2004miiWAlIiEMlSSIONSlINyENTORYiREPORT^^^ife 
^g^GliaT.Y/GENERAT5^INFGRIvmTI0N*E0RM^ 

FIPS Swtc-County-Facility ID: 1500100014 
DATA REPRESENTATIVE OF JANUARY 1, 2004 - DECEMBER 31, 2004 
(Form instructions are located on the Facility General Information Form Instructions) 

1) Facility Name: HELCO - Kanoelehua Power Plant 

2) Pennit No(s).: 0234-01-C 

3) Physical Facility Address: 

Street: 54 Halekauila Street 

City: Hilo 

4) Emissions Inventory Contact Person Information: 
Contact Name: 
Michael Watanabe 

Mailing Address: 
P.O. Box 27S0 

Phone # + ext: 
808-543-4517 

Mailing City: 
Honolulu 

5) Identify CERR soim:e fype (CERR thresholds found on the f 
(select one) Type A: Type B: X 

6) SIC Code (Primary / Secondary): 4911 / 

8) Principal Product: Electrical Generation 

9) Facility UTM coordinates (m): V 

Zone: 5 

orizontal (x): 284300 

Easting 

Datum: 

Fax a 
808-543-4511 

State: 
HI 

Irst page ofthe Genera 
Neither: 

Zip Code: 96720 

Intemet (E-mail) Address: 
m ic hae 1. watanabe@he co.com 

Zip Code: 
96840 

Instructions): 

7) NAICS Code: 221112 

Vertical (j): 2179800 
m) Northing (m) 

Old Hawaiian 

Zone 4 or 5 (e.g., NAD 83, NAD 27, or Old Hawaiian) 

10) When the 2003 Hawaii Emissions Inventory Report has been completed, please sign and date below, 

I certity that I have Icnowtedge of the facts herein set forth, that the same are true, accurate and complete to the twst of my 
luiowledge and belief, and that all information nol identified by me as confidential In nature shall be treated by the Department of 
Health as public record. 

Signature: . ,_ 

Name: 

Title: 

Dan V. Giovanni Date: 
Resjxmstble Official 

Production Manager 

2005_03_25 Hill 2004 El (submit to DOH).xls Gen Info 
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Deiviation in Operatina Schedules for Calendar Year 2004: 

Did any emissions unit significantly deviate from the normal operating schedule for more than a one 
month period (e.g., downtime for maintenance, equipment breakdown; or deviate due to low 
demand, from a normal schedule of 24 hrs/day, 7 days/wk. & 52 wks/yr to a low demand schedule of 
8 hrs/day. 5 days/wk) for more than one month? 

DYes DNo 

If YES, list on a separate attachment the emission unit; reason for the de\^ation; and deviation 
period, schedule, and month(s). 

\ 

2005_03_25 Hill 2004 El (submit to D0H).xls Tanks 
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Deviation In Operating Schedules for Calendar Year 2004: 

Did any emissions unit significantly deviate from the normal operating schedule for more than a one 
month period (e.g.. downtime for maintenance, equipment breakdown; or deviate due to low demand, 
from a normal schedule of 24 hrs/day, 7 days/wk. & 52 wks/yr to a low demand schedule of 8 hrs/day, 
5 days/wk) for more than one month? 

n v e s O N o 

If YES, Gst on a separate attachment the embsion unit; reason for the deviation; and deviation period, 
schedule, and month{s}. 

\ 

2005_03_25 Hin 2004 Et (submit to DOH).xls Misc 



4 
HILLS 

HILLS 

HILL5 

HILL5 

H1LL6 

H1LL6 

HILL6 

CTl 

D11 

D15 

Die 

D17 

M 
FHitlS 

FHins 

FHinS 

FHillS 

FHins 

FHin6 

FHin6 

FCT1 

FD11 

FD15 

FD16 

FD17 

m 
1 

2 

3 

4 

1 

2 

3 

2 

2 

2 

2 

2 

^W 
Hin 5 

Hin 5 

Hia5 

Hin 5 

Hin 6 

Nine 
Hill 6 

CT-1 

D-11 

D-15 

D-16 

D-17 

P 
02 

02 

02 

02 

02 

02 

02 

02 

02 

02 

02 

02 

^P ^ 

283.727 

283.727 

283.727 

283.727 

283.735 

283.735 

283.735 

283.602 

283,510 

283,510 

283.511 

283.511 

^ 

2.180.434 

2,160.434 

2,180.434 

2,180.434 

2.160.408 

2.160.408 

2,180,408 

2.180.516 

2.180,548 

2,180.542 

2,180.536 

2,180.529 

1 
5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

M 
OU Hawaiian 

Old Hawaiian 

Old Hawaiian 

Old Hawaiian 

Old Hawaiian 

Old Hawaiian 

Old Hawaiian 

Old Hawaiian 

OM Hawaiian 

Old Hawaiian 

Old Hawaiian 

Old Hawanan 

m 
130.9 

130.9 

130.9 

130.9 

130.9 

130.9 

130.9 

27.9 

21.0 

21.7 

21.7 

21.7 

i 
5.0 

5.0 

5.0 

5.0 

7.5 

7.5 

7.5 

4.9 

1.5 

2.7 

2.7 

2.7 

m 
47.9 

47.9 

47.9 

47.9 

38.3 

38.3 

38.3 

74.6 

192.3 

76.4 

76.4 

76.4 

tt 
422 

422 

422 

422 

276 

278 

276 

835 

739 

761 

761 

761 

m 
936 

936 

936 

936 

1.697 

1.697 

1,697 

1.423 

344 

424 

424 

424 

\ 

2005_03_25 Hill 2004 El (submit to bOH).xls 
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mm 
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/^li 
FHillS 

FHillS 

FHins 

FHins 

FHins 

FHillS 

FHillS 

FHins 

FHillS 

FHni5 

FHniS 

FHniS 

FHillS 

FHins 

FHins 

FHins 

FHins 

FHins 

FHins 

FHillS 

FHins 

FHins 

FHiHS 

FHillS 

FHins 

FHillS 

FHillS 

FHillS 

^m 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

^S 
59V.643 

591.643 

591.643 

591,643 

591,643 

591,643 

591,643 

591,643 

591.643 

591.643 

591.643 

591.643 

566 

566 

566 

566 

566 

566 

566 

566 

566 

566 

566 

566 

2.418 

2.418 

2.418 

2.418 

^M 
E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

' E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E3GAL 

E3GAL 

E3GAL 

E3GAL 

IM 
S02 

. NOX 

CO 

VOC 

PM-PRI 

PM-FIL 

PM-CON 

PMIO-PRI 

PMIO-FIL 

PM25-PRI 

PM25-FIL 

7439921 

S02 

NOX 

CO 

VOC 

PM-PRI 

PM-FIL 

PM-CON 

PM10-PRt 

PMIO-FIL 

PM25-PR1 

PM25-F1L 

7439921 

S02 

NOX 

CO 

VOC 

^p 
1.896 

0.313 

0.0333 

0.00507 

0.136 

0.1260 

O.010O 

0.0995 

0.0695 

0.0755 

0.0655 

1.01 E-05 

0.163 

0.171 

0.0357 

0.OQ143 

0.0236 

0.0143 

0.0093 

0.0164 

0.0071 

0.0111 

0.0018 

1.08E-05 

12.6 

47.0 

5.0 

0.76 

wm 
LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

^m 
E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BT\J 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E3GAL 

E3GAL 

E3GAL 

E3GAL 

M 
03 

08 

08 

OS 

08 

08 

08 

08 

08 

08 

08 

08 

03 

08 

08 

OS 

08 

06 

08 

08 

08 

08 

08 

08 

03 

08 

08 

06 

^m ̂ M 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

^m 
9/98 

9/98 

9/98 

9/98 

9/98 

9/98 

9/98 

9/98 

9/98 

9/98 

9/98 

9/98 • 

9/96 

9/9B 

9/98 

9/98 

9/98 

9/98 

9/98 

9/9B 

9/96 

9/98 

9/98 

9/98 

9/98 

^m 
A 

A 

A 

A 

C 

D 

C 

C 

C 

C 

C 

D 

A 

A 

A 

E 

D 

E 

E 

E 

E 

C 

A 

A 

A 

9̂ 
560.9 

92.6 

9.9 

1.5 

40.2 

37.3 

3.0 

29.4 

26.5 

22.3 

19.4 

2.96E-03 

0.046 

0.048 

0.010 

0.000 

0.007 

0.004 

0.003 

0.005 

0.002 

0.003 

0.001 

3.05E-06 

0.015 

0.057 

0.006 

0.001 

2005_03_26 Hill 2004 El (submit to DOH).xls Emissions 
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> ! ^ 
FHillS 

FHillS 

FHillS 

FHins 

FHins 

FHillS 

FHillS 

FHillS 

FHillS 

FHillS 

FHillS 

FHillS 

FHiHS 

FHiHS 

FHins 

FHillS 

FHillS 

FHins 

FHillS 

FHillS 

FHill6 

FHin6 

FHilie 

FHilie 

FHill6 

FHin6 

FHilie 

FHiiie 

^ ^ ^ 
3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

^̂ S 
2.418 

2.418 

2.416 

2.418 

2.418 

2.418 

2.41B 

2.416 

113 

113 

113 

113 

113 

113 

113 

113 

113 

113 

113 

1,852.455 

1.852,455 

1.852.455 

1.652.455 

1.652.455 

1.852.455 

1.852.455 

1.852.455 

1.B52.455 

^ ^ ^ ^ 
E3GAL 

E3GAL 

E3GAL 

E3GAL 

E3GAL 

E3GAL 

E3GAL 

E3GAL 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

• E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 
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0.004 

0.007 

0.011 

0.004 

0.011 

0.004 

1.40E-05 

0.163 

3.2 

0.85 

0.0819 

0.0697 

0.0620 

0.0077 

0.0573 

0.0496 

0.0556 

0.0479 

1.40E-O5 

0.163 

3.2 

0.65 

0.0819 

0.0697 

IM 
LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

LB 

^W 
E6BTU 

E6BTU 

EeBTU 

E6BTU 

EeBTU 

EeBTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU' 

E6BTU 

EeBTU 

EeBTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

E6BTU 

EeBTU 

E6BTU 

E6BTU 

E6BTU 

EeBTU 

^m 
08 

06 

08 

08 

08 

08 

08 

08 

08 

08 

08 

03 

08 

08 

08 

08 

08 

06 

08 

08 

08 

08 

08 

03 

08 

08 

08 

08 

1^^ ^ ^ m 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

^ ^ m 
4/00 

4/00 

4/00 

4/00 

4/00 

4/00 

1/95 

1/95 

1/95 

1/95 

4/00 

10/96 

10/96 • 

10/96 

10/96 

10/96 

10/96 

10/96 

10/96 
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R^GEI^RfKHNFORMATIONIFORM^^^si 

nPS State-County-Facility ID: 1500100519 
DATA REPRESENTATIVE OF JANUARY 1, 2004 • DECEMBER 31, 2004 
(Form instmctions are located on the Facility General Information Form Instructions) 

1) Facility Name: 

2)PermitNo(s).: 

HELCO - Waimea Power Plant 

0237-01-C 

3) Physical Facility Address: 

Street: Rubbish Dump Road 

City: Kamuela Zip Code: 96743 

4) Emissions Inventory Contact Person Information: 

Contact Name: 
Michael Watanabe 

Mailing Address: 
P.O. Box 2750 

Phone # + ext: 
808-543-4517 

Mailing City: 
Honolulu 

Fax# 
808-543-4511 
State: 
m 

Intemet (E-mail) Address: 
m i chae 1. watanabe fTilhtco .com 

Zip Code: 
96840 

5) Identify CERR source type (CERR thresholds found on the first page ofthe General Instructions): 
(select one) Type A: Type B: X Neither ^ _ _ 

6) SIC Code (Primary / Secondary): 4911 7) NAICS Code: 221112 

8) Principal Product Electrical Generation 

9) Facilify UTM coordinates (m): Horizontal (x): 217.725 

Zone: 5 

Easting (m) 

Datum: Old Hawaiian 

Vertical(y): 2,216,930 
Northing (m) 

Zone 4 or 5 (e.g., NAD 83, NAD 27, or Old Hawaiian) 

10) When the 2003 Hawaii Emissions Inventory Repon has been completed, please sign and date below. 

I certify ttut I have knowledge of the facts herein set forth, that the same are tnje. accurate and complete to the best of my 
krtowledge arxl tielief, and that aU Information nol Identified by me as confidential in nature shall be treated by the Department of 
Health as public record. 

Signature: 

Name: 

Title: 

Dan V. Giovanni Date: 
Responsible Official 

Production Manager 

2005_03_25 Waimea 2004 El (submit to DOH).xls Gen Info 
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Deviation in Operating Schedules for Calendar Year 2004 

Did any emissions unit significanBy deviate from the normal operating schedule for more than a one 
month period (e.g.. downtime for maintenance, equipment breakdown; or deviate due to low 
demand, from a normal schedule of 24 hrs/day. 7 days/wk. & 52 wks/yr to a low demand schedule of 
8 hrs/day. 5 days/wk) for more than one month? 

DYes I j N o 

If YES. list on a separate attachment the emission unit; reason for the deviation; and deviation 
period, schedule, and month(s). 

2005_03_25 Waimea 2004 El (submit to DOH).xls Tanks 
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Deviation In Operating Schedules for Calendar Year 2004: 

Did any emissions unit significantly deviate ftom the normal operating schedule for more than a one 
month period (e.g., downtime for maintenance, equipment breakdown; or deviate due to low 
demand, from a normal schedule of 24 hrs/day. 7 days/wk. 8i 52 wks/yr to a tow demand schedule 
of 8 hrs/day. 5 days/wk) for more than one month? 

DYes riNo 

If YES. list on a separate attachment ttw emission unit; reason for the deviation: and deviation 
period, schedule, and monthfs). 
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§^^i9P4jHilWAlIlEMlSSIGNS;lNyENTORYiREPORT!l 
i^irrrY^GEr^RAt>INIfGRMATIONmGRM#|« 

FIPS State-County-Facility ID: 1500100021 
DATA REPRESENTATIVE OF JANUARY 1,2004 - DECEMBER 31. 2004 
(Form instructions are located on the Facilify General Information Form Instructions) 

1) Facilify Name: 

2) Pennit No(s).: 

HELCO - Puna Power Plant 

0235-01-C 

3) Physical Facilify Address: 

Street: Puna Mill Road 

Cify: Keaau Zip Code: 96749 

4) Emissions Inventory Contact Person Information: 

ConUci Name: 
Michael Watanabe . 

Mailing Address: 
P.O. Box 2750 

Phone a + exi: 
808-543-4517 
Mailing Cify: 
Honolulu 

Fax/f 
808-543-4511 
State: 
HI 

Internet (E-mail) Address; 
michnel .watanabe (JTlhcco.com 
Zip Code: 
96840 

5) Identify CERR source fype (CERR thresholds found on the first page of the General Instructions): 
(select one) Type A: Type B: X Neither _ ^ _ _ ^ ^ _ 

6) SIC Code (Primary / Secocdaiy): 4911 7) NAICS Code: 221112 

8) Principal Product: Electrical Generation 

9) Facilify UTM coordinates (m): Horizontal (x): 286646 

Zone: S 

Vertical (y): 2172337 

Easting (m) 

Datum: Old Hawaiian 

Northing (m) 

Zone 4 or 5 (e.g., NAD 83, NAD 27, or Old Hawaiian) 

10) When the 2003 Hawaii Emissions Inventory Report has been completed, please sign and date below. 

I cenify thati have knowledge of the facts herein set forth, that the same are true, accurate arKl complete to the best of my 
knowledge and bollef. and that all information not identified by me as confidential in nature shall be treated by the Department of 
Health as public record. 

Signature: 

Name: 

Title: 

Dan V. Giovanni Date: 
Responsible Official 

Production Manager 

2005_03_25 Puna 2004 El (submK to DOH).xls Gen Info 
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Deviation in Operating Schedules for Calendar Year 2004: 

Did any emissions unit significantly deviate from the normal operating schedule for more than a one 
month period (e.g., downtime for maintenance, equipment breakdown; or deviate due to low 
demand, from a normal schedule of 24 hrs/day, 7 days/wk, & 52 wks/yr to a low demand schedule of 
8 hrs/day. 5 days/wk) for more than one month? 

GYes ONo 

If YES, list on a separate attachment the emission unit; reason for the deviation; and deviation 
period, schedule, and month(s). 

\ 
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Deviation jn OoeratlnQ Schedules for Calendar Year 2004: 

Did any emissions unit significantly deviate from the normal operating schedule for more than a one 
month period (e.g.. downtime for maintenance, equipment breakdown; or deviate due to tow demand, 
from a normal schedule of 24 hrs/day, 7 days/wk, & 52 wks/yr to a kw demand schedute ot 8 hrs/day, 
5 days/wk) for more than one month? 

DYes ONo 

If YES. list on a separate attachment the emission unit: reason for the deviation: and deviation period, 
schedule, and month(s). 

\ 
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FIPS State-Counfy-Facilify ID: 1500100023 
DATA REPRESENTATIVE OF JANUARY 1, 2004 - DECEMBER 31, 2004 
(Form instructions are located on the Facilify General Information Form Instmctions) 

1) Facilify Name: HELCO - Shipman Power Plant 

2) Pennit No(s).: 0236-01-C 

3) Physical Facilify Address: 

Street: Comer of Lihiwai and Banyan Drive 

Cify: Hilo Zip Code: 96720 

4) Emissions Inventory Contact Person Information: 

Conuct Name: 
Michael Watanabe 

Mailing Address; 
P.O. Box 2750 

Phone it + ext: 
808-543-4517 
Mailing Cify: 
Honolulu 

FBX# 

808-543-4511 

State: 
HI 

Intemet (E-mail) Address: 
michae 1. waianabefajheco.com 

Zip Code: 
96840 

5) Identify CERR source fype (CERR thresholds found on the first page ofthe General Insh^ctions): 
(selecl one) Type A: Type B: X Neither 

6) SIC Code (Primary / Secondary): 4911 7) NAICS Code: 221112 

8) Principal Product: Electrical Generation 

9) Facilify UTM coordinates (m): Horizontal (x): 282583 

Zone: 5 

Vertical (y): 2182613 
Easting (m) 

Datum: Old Hawaiian 

Northing (m) 

Zone 4 or 5 (e.g., NAD 83, NAD 27, or Old Havraiian) 

10) When the 2003 Hawaii Emissions Inventory Report has been completed, please sign and dale below. 

I certify Ihat I have Knowtedge ot the facts herein set forth, lhal the same are true, accurate and complete to the best of my 
knowledge and belief, and that all information not identified by me as confidential In nature shall be treated by the Department of 
Health as public record. 

Signature:-

Name: Dan V. Giovaimi Date: 
Responsible Official 

Title: Production Manager 

2005_03_25 Shipman 2004 El (submit to DOH).xls Gen Info 
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Deviation In Operatinq Schedules for Calendar Year 2004: 

Did any emissions unit significantly deviate from the nomial operating schedule for more than a one 
month period (e.g., downtime for maintenance, equipment breakdown; or deviate due to low 
demand, from a normal schedule of 24 hrs/day, 7 days/wk. & 52 wks/yr to a low demand schedule of 
8 hrs/day, 5 days/wk) for more than one month? 

GYes [J No 

If YES. list on a separate attachment the emission unit; reason for the deviation; and deviation 
period, schedute. and month(s). 

2005_03_25 Shipman 2004 El (submit to DOH).xIs Tanks 
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Deviation in OoeratlnQ Schedules for Calendar Year 2004: 

Did any emissions unit stgniflcantly deviate from the normal operating schedule for more than a one 
month period (e.g.. downtime for maintenance, equipment breakdovm; or deviate due to low demand, 
from a normal schedule of 24 hrs/day, 7 days/wk, & 52 wks/yr to a low demand schedule of 8 hrs/day, 
5 days/wk) for more than one month? 

n V e s HNo 

If YES, nst on a separate attachment the emission unit; reason for the deviation: and deflation period, 
schedule, and month(s). 
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FIPS Stale-Counfy-Facilify ID: 15Q01QQ013 
DATA REPRESEhJTATlVE OF JANUARY 1, 2004 - DECEMBER 31,2004 
(Form instructions are located on the Facilify General Information Form Instructions) 

1) Facilify Name: HELCO • Keahole Power Plant 

2) Permit No{s).: PSD HI 88-01. 0007-01-C & 02S6-Q1-C 

3) Physical Facilify Address: 

Street: 73-4249 (jueen Kaahumanu Highway . 

Cify: Kailua-Kona Zip Code: 96740 

4) Emissions Inventory Contact Person Information: 
Contact Name: 
Michael Watanabe 
Mailing Address: 
P.O. Box 2750 

Phone ft + ext: 
808-543-4517 
Mailiitg Cify: 
Honolulu 

Fax# 
808-543-4511 

State: 
HI 

Intemet (E-mail) Address: 
michaei.watana)>e(iilhcco.com 
Zip Code: 
96840 

S) Identify CERR source type (CERR thresholds found on the first page ofthe General Instructions): 
(selectone) TypeA: TypeB:X Neither 

6) SIC Code (Primary / Secondary): 4911 7) NAICS Code: 221112 

8) Principal Product: Electrical Generation 

9) Facilify UTM coordinates (m): Horizontal (x): 811293 

Zone: 4 

Easting (m) 

Datum: Old Hawaiian 

Vertical (y): 2184955 

Northing (m) 

Zone 4 or 5 (e.g.. NAD 83, NAD 27. or Old Hawaiian) 

10) When the 2003 Hawaii Emissions Invemory Report has been completed, please sign and date below. 

I certify that I have knowledge of Ihe facts herein set forth, that the same are true, accurate and complele to the best of my 
knowledge and belief, and ttiat all information not kJentified by me as confidential in nature shall be treated by the Department of 
Health as public record. 

Signatiur: 

Name: 

Title: 

Dan V. Giovanni Date: 
Responsible Official 

Production Manager 

2005_03_25 Keahole 2004 E\ (submit to DOH).xls Gen Info 
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Deviation in Operating Schedules for Calendar Year 2004: 

Did any emissions unit significantly deviate from the nomnal operating schedule for more than a one 
month period (e.g.. downtime for maintenance, equipment breakdown; or deviate due to low 
demand, from a normal schedule of 24 hrs/day. 7 days/wk, & 52 wks/yr to a low demand schedule of 
8 hrs/day, 5 days/wk) for more than one month? 

n Y e s GNo 

If YES. list on a separate attachment the emission unit; reason for the deviation; and deviation 
period, schedule, and month(s). 
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Deviation In Ooefatlpg Schedutes for Catendar Year 2004: 

Did any emissions unit significantly deviate from the normal operating schedute for more than a one 
month period (e.g., downtime for maintenance, equipment breakdown; or deviate due to low demand, 
from a normal schedule of 24 hrs/day. 7 days/wk, & 52 wks/yr to a low demand schedute of 8 hrs/day. 
5 days/wk) for more than one month? 

n V e s PNo 

If YES. Hst on a separate attachment the emission unit; reason for the deviation; and deviation period, 
schedule, and month(s). 
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CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 4 
PAGE 1 OF 64 

Hawaiian tiecinc company, inc. • r u DOX ̂ /au • nonoiutu, ni »>D4U-UUUI 

CAA-2.2 (HELCO) . 

April 30,2003 

Mr. Wilfred K. Nagamine 
Manager, Qean Air Branch 
Hawaii State Department of Health 
P.O. Box 3378 

. Honolulu, Hawaii 9680: 

Sul^ect Annual Emissions Fees for Operations in Calendar Year 2002 
Hawaii Electric Light Company, Inc. (HELCO) 

Dear Mr. Nagamine: 

In accordance with a letter issued by the Department of Health PoH) on January 7,2003, 
enclosed are the emission fees payable for calendar year 2002. On January 22,2003, Hawaiian 
Electric Company, Inc. requested a deadline extension to pay the 2002 emission fees. On . 
February 3,2003, the DoH granted the deadline extension to May 1,2003. Please find the 
attached emission fees and calculation for the following HELCO facilities: 

-J|m|K^p§|M|^ieh|faBn^ Stati^^ '• Waimea Generating Station 
Puna Generating Station . Shipman Generating Station 
Keahole Generating Station 

The following are provided with this submittal: 
• Check No. 33255 in the amount of $224,967.33 payable to Clean Air Special Fund-COV. 
• Check No. 33256 in the amount of $54,733.97 payable to Clean Air Special Fund-NON. 
• Forms F-1 and F-2, if required, Annual Emission Fee and Summary for Covered Sources 
• Calculations, emissions factors and assumption worksheets. 

If you have any question, please call Michael Watanabe at 543-4517. 

Sincerely, 

cxcM^ 
Sherri-Ann Loo 
Manager, Environmental Department 

Enclosures 
cc {w/o end): T. Simmons 

WINNER OF THE EDISON AWARD 
FOR DtSTINGUISMEO INOUSIRl LEAOEflSHIP 
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FORM F-1 
2003 ANNUAL FEE SUMMARY FOR COVERED SOURCES 

(FOR AIR POLLUTANTS EMrTTED DURING CALENDAR YEAR 2002) 

1. Facility Information «.<jE*sEixi<NTt 

A. Facility Nama: Hill-Kanoelehua Generating Station 

D. Mailing Address: PO Box 1027 

H. Contact Person; Mich eel Watanabe 

K. Responsible Of f i / ia l ; 

N. Signature: 

Dan V. Giovanni 

^ ^ 

B. Location: Kilo C. Island: 
E. City: Hilo 

Hawaii 
F. State: HawaN 

I. Title: Senior Environmental Sdentis) 

L, Title: Produclion Manager 

Dale: ~ ^ ^ ' 

G. Zip Code: 96721 

J: Telephone No.: (808) 543-4517 

M. Telephone No.: (808) 969-0421 

v3 

2. C A L C U L A T E O E M I S S I O N S i c . i c i < i A r e * > « i K - c w r >•*• • I t o t w t K A f T TEWTH O f A TON | i k H ».a.| l . i m TOTM. «WMU*t I M ' t l H K J I B l — I.Ct H m J e C t T O F g e » M T M O U t r > C n>ACTIOH(<| < 

Air Pollutant Emissions (tons/yr) 

3, 2003 ANNUAL FEE CALCULATION mw t.« totm. CIIMPOMI tutxei TO Fee* c»>.ew*Tro w w.oeK i.tn 

Tr.nl Annu»t Etnlinon* Subi.cl to F M I Umu 

A. 3370 X 

X 
Fee payable to: Clean Air Special Fund - COV 

Clean Air Special Fund - NON C. 3370 

;Bp3 ifton 

39.00 

9.50 

T I m t i 

X ' 

X 

C o f w u n w f Pr ica t r ^wx A r f h u t f n a n t 

11.7% i f f i n w fpmi "pq " » " g " 

1.027 

1.027 

gau»| 

Total 

B . S134.S7a.fl1 

D . • 31,070.^ ' i 

E . 1107. BSD .02 

fW". TOM w o n eH»T|. p ^ « * lo C M " - * V S « « W F . " * • COV . r » . 1 » . VOT1 . I « a W t o n . 

JOMVWn c h . r o . p . y * . . l o O » < A t S p . e « F u « I - N O M . n . S 0 . 1 . I O T - » 7 W o . v « . v w - . * * • : « « r , « . CO«-

It |K» mnwtwfl nmo i " * 'o i - td In 3.C i . ihmn tSOO. mian par ' 

H (tw nimmnO a-nfiT* louno In 3.E !• O"*" ' •r inw> IKW, than (Wr <w • ™ u " » • • • ^ •> > fl • S.O.»rf»i»..«WP**«»*«*»o'"*™T *•»•**• 
M » * Xiaan Ak S P K M FutM . COV » CiMn Ak SpMM Fund . MON.- l a m i W V 

http://Tr.nl
http://S134.S7a.fl1
http://ch.ro


FORM F-2 
SUPPLEMENT A 

2003 ANNUAL FEE SUMMARY FOR COVERED SOURCES 
(FOR AIR POLLUTANTS EMITTED DURING CALENDAR YEAR 200J) 

1. Fac i l i ty In fo rmai ion ,*n« 

Hin-Kar\oelefiua Generating Station B. Locat ion: HHo 

E. Tl l lo: ProductlDrt Manager 

Date; : ^ z • o 3 

C. Is land: Hawaii 

F. Telephone No.: (808) 960-0421 

2. CALCULATED EMISSIONS 

Equ ipment 

SInch Number or 

Un l l Number 

D-11 

0-15 

D-16 

D-17 

1 1 
c: i tpplemon1 

Total Repor t Emiss ions 

toicULAtf AMI >t>i]Ht (uinoHi TO t.< .«i>a«(t Toamo* imwi 

Air Pollutant Emfs«lant (loftsfyr) | 

Other Regulnted Air Pol lutants 

TSP 

0.0 

0.2 

O.S 

1.1 

1.8 

P M „ 

0.0 

0.1 

0.4 

O.S 

1.4 

SOi 

0.0 

0.3 

^ 0 

. 2.1 

. 3 4 

CO 

0.2 

2,2 

8.3 

13,4 , 

22,1 

NO, 

0.7 

8.2 

23.8 

50.5 

83.0 

Including Hazardous Air Pollutanis (Please specify) 

VOC 

0,0 

0.2 

O.B 

1.3 

2.1 

Pb 

0.0 

0.0 

0,0 

0.0 

0.0 

•m^m^iK^: 

M m m 

^^B 
^ ^Kil 
H^awt^^ 

^^P^ 
^ ^ f e | 

^ ^ ^ 

^P^^l 
^w^vl 

• ^ ^ ^ ^ 1 

i^^ '^ j 

^ M M 

^ > a o 
> H o > 



Hill 5 No 6 FO 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 4 
PAGE 6 OF 64 

Pollutant 

S02 
MOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel compounds 

Naphthalene 
Phosphonjs 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

Annual 
Fuel Use 
(gal/yr) 

6,864,690 
6.664,690 
6,864.690 
6.864,690 
6,864.690 
6.864,690 
6,864.690 
6,864.690 
6,864,690 
6.864.690 
6,864.690 
6,864,690 
6,664,690 
6.864.690 
6.864.690 
6.864.690' 
6.864,690 
6,864,690 
6.864,690 
6,864,690 
6,864.690 
6.864.690 
6.864.690 
6.864.690 
6,864,690 
6,864,690 
6,864,690 
6.864.690 
6,864,690 
6,864,690 

Fuel 
Heat 

Content 
(Btu/gai) 
150.556 
150.556 
150.556 
150,556 
150.556 
150,556 
150.556 
150.556 
150,556 
150.556 
150.556 
150.556 
150,556 
150.556 
150.556 
150.556 
150,556. 
150,556 
150,556 
150,556 
150,556 
150,556 
150,556 
150,556 
150.556 
150.556 
150,556 
150,556 
150,556 
150,556 

Annual 
Fuel Use 

(MMBtu/yr) 

1.033.520 
1,033,520 
1.033.520 
1,033,520 
1.033.520 
1,033.520 
1.033,520 
1.033,520 
1.033,520 
1,033,520 
1,033,520 
1.033,520 
1,033.520 
1.033.520 

, 1,033.520 
1,033.520 
1.033,520 
1.033,520 
1,033,520 
1.033,520 
1.033,520 
1.033,520 
1.033,520 
1.033,520 
1.033,520 
1,033,520 
1,033,520 
1,033.520 
1.033.520 
1.033,520 

Emission 
Factor 

(Ib/MMBtu) 
1.817 
0.313 

0.0333 
0.00507 
0.1227 
0.0871 

3.50E-05 
8.80E-06 
1.43E-06 
1.85E-07 

2.65E-06 
5.63E-06 
4.01 E-05 
4.24E-07 
4.07E-04 

1,01 E-05 
2,0OE-O5 
7,53E-07 
5.63E-04 
7.53E-06 
6.31 E-05 
8,67E-06 
4.55E-06 
4,-13E-05 

7,27E-07 

<t> 
Q: 

u. 
UJ 
M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

• A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
(tons/yr) 

939,0 
161.7 
17.2 
2.6 

63.4 
45.0 

1.61 E-02 
4.55E-03 
7.37E-04 
9.58E-05 

1,37E-03 
2.91 E-03 
2.07E-02 
2.19E-04 
2.10E-01 

5.20E-03 
1.03E-02 
3.89E-04 
2.91 E-01 
3,89E-03 
3,26E-02 
4,48E-03 
2.35E-03 
2,14 E-02 

3,76E-04 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 



Hill 5 No 2 FO 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 4 
PAGE 7 OF 64 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annua) 
Fuel Use 

(MMBtu/yr) 

Emission '^ Annual 
Factor ^ Emissions 

(Ib/MMBtu) uJ (tons/yr) 
S02 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
NicKel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

10.110 
10,110 
10,110 
10.110 
10,110 
10.110 
10.110 
10.110 
10,110 
10,110 
10,110 
10.110 
10,110 
10,110 
10,110 
10.110 

• 10,110 
10,110 
10.110 
10.110 
10.110 
10,110 
10,110 
10,110 
10.110 
10.110 
10.110 
10,110 
10,110 
10,110 

137,899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137,899 
137.899 
137.899 
137.899 
137,899 
137,899 , 
137,899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137.899 
137.899 
137,899 
137,899 
137,899 

1,394 
1,394 
1.394 
1,394 
1.394 
1.394 
1.394 
1.394 
1,394 
1.394 
1.394 
1,394 
1,394 
1,394 
1,394 
1,394 
1,394 
1,394 . 
1,394 
1,394 
1,394 
1,394 
1,394 
1,394 
1,394 
1.394 
1.394 
1.394 
1,394 
1,394 

0,132 
0.171 

0.0357 
0.00143 
0,0143 
0.0071 

3.75E-05 
9.43E-06 
1.53E-06 
1.99E-07 

2.84E-06 
6.04 E-06 
4.30E-05 
4.54 E-07 
4.36E-04 

1.08E-05 
2.14E-05 
8.07E-07 
6.04 E-04 
8.07E-06 
6.76E-05 
9.29E-06 
4.88E-06 
4.43E-05 

7.79E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0,092 
0.119 
0.025 
0.001 
0.010 
0,005 

2.61 E-05 
6.57E-06 
1.07E-O6 
1.3BE-07 

1.98E-06 
4.21 E-06 
3,00 E-05 
3.17E-07 
3.04E-04 

7.52E-06 
1.49E-05 
5.63E-07 
4.21 E-04 
5.63 E-06 
4.71 E-05 
6.47E-06 
3.40E-06 
3.09E-05 

5.43E-07 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 



Hill 5 Propane 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 4 
PAGE 8 OF 64 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission "^ 
Factor ^ 

(Ib/MMBtu) LU 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
TSP 
PMIO 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

1,750 
1,750 
1,750 
1.750 
1,750 
1,750 
1,750 
1,750 
1.750 
1,750 
1,750 
1.750 
1,750 
1,750 
1.750 
1.750 
1,750 
1,750 
1,750 
1,750 
1,750 
1.750 
1.750 
1.750 
1,750 
1,750 
1.750 
1,750 
1,750 
1,750 

91.500 
91,500 
91.500 
91.500 
91,500 
91.500 
91.500 
91,500 
91.500 
91,500 
91,500 
91,500 
91,500 
91.500 
91.500 
91.500 
91.500 
91,500 
91,500 
91.500 
91,500 
91,500 
91.500 
91.500 
91,500 
91,500 
91,500 
91.500 
91.500 
91,500 

160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 • 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 

0.00423 
0.208 
0.035 

0,00546 
0.00656 
0.00656 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

"A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.0003 
0.0167 
0.0028 
0.0004 
0.0005 
0.0005 

Notes: 
M - Mass Balance 
P - Permit Limit 
A -AP-42 Emission Factor 
S - Stack Test Data 



Hill 5 Spec Used Oil 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 4 
PAGE 9 OF 64 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Emission " j 
Factor ^ 

(lb/10-'gal) & 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

'l,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

4,871 
4,871 
4,871 
4.871 
4,871 
4,871 
4,871 
4.871 
4,871 
4.871 
4,871 • 
4,871 
4.871 
4,871 
4.871 
4,871 
4,871 
4,871 
4,671 
4,871 
4,871 
4,871 
4.871 
4.871 
4,871 
4,871 
4.871 
4,871 
4,871 
4.871 

30,3 
47 
5,0 

0.76 
21.6 
15,3 

1.10E-01 

9.30E-03 
2,00E-02 
2.10E-04 

3.30E-02 
5.50E-01 
6,80E-02 

1.10E-02 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.0739 
0.1145 
0.0122 
0.0019 
0.0526 
0.0373 

2.68E-04 

2.27E-05 
4.87E-05 
5.11 E-07 

8.04E-05 
1,34 E-03 
1,66E-04 

2.68E-05 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Dala 



Hill 5 Total 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 4 
PAGE 10 OF 64 

Annual Emissions 

Pollutant 
S02 
NOX 
CO 

VOC 
•TSP 
PMIO 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fomialdehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphoms 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

No 6 Fuel Oil 
(tons/yr) 
. 939 

161.7 
17,2 
2.6 

63.4 
45.0 

1,81 E-02 
4.55E-03 
7.37E-04 
9.58E-05 

1.37E-03. 
2.91 E-03 
2.07E-02 
2.19E-04 
2.10E-01 

5.20E-03 
1.03E-02 
3.89E-04 
2.91E-01 
3.89E-03 
3.26E-02 
4,48E-03 
2.35E-03 
2.14E-02 

3.76E-04 

No 2 Fuel Oil 
(tons/yr) 

0,092 
0.119 
0.025 
0.001 
0.010 
0.005 

2.61 E-05 
6.57E-06 
1.07E-06 
1.38E-07 

1,98E-06 
4.21 E-06 
3.00E-05 
3.17E-07 
3.04E-04 

7,52E-06 
1,49E-05 
5.63E-07 
4.21E-04 
5.63E-06 
4,71 E-05 
6,47E-06 
3.40E-06 
3.09E-05 

5.43E-07 

Propane 
(tons/yr) 
0,0003 
0.0167 
0.0028 
0,0004 
0,0005 
0.0005 

Spec Used Oil 
(tons/yr) 

0,0739 
0.1145 
0.0122 
0.0019 
0.0526 
0.0373 

2.68E-04 

2.27E-05 
4.87E-05 
5.11 E-07 

8.04E-05 
1.34E-03 
1.66E-04 

2.68E-05 

Total 
(tons/yr) 

939.2 
162.0 
17.2 
2.6 

63.5 . 
45.0 

1.81 E-02 
4.82E-03 
7.38E-04 
9.59E-05 

1.40E-03 
2.96E-03 
2.08E-02 
2.19E-04 
2.10E-01 
8.04E-05 
6.55E-03 
1.05E-02 
3.90E-04 
2.92E-01 
3.90E-03 
3.26E-02 
4.49E-03 
2.36E-03 
2.14E-02 

3.76 E-04 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Slack Test Data 



Hill 6 No 6 FO 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 4 
PAGE 11 OF 64 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor °^ 

(Ib/MMBtu) LU 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochtoric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

12.399.240 
12.399,240 
12,399.240 
12,399,240 
12,399.240 
12,399.240 
12,399,240 
12.399,240 
12,399.240 
12.399,240 
12.399,240 
12.399.240 
12.399,240 
12.399,240 
12.399.240 
12,399,240 
12.399,240 
12.399.240 
12.399,240 
12.399,240 
12.399,240 
12.399,240 
12.399,240 
12.399.240 
12,399,240 
12,399,240 
12,399.240 
12,399,240 
12,399,240 
12,399,240 

150,556 
150,556 
150,556 
150,556 
150,556 
150.556 
150,558 
150,556 
150.556 
150,556 
150.556 
150,556 
150,556 
150,556 
150,556 
150.556 
150.556 
150,556 
150.556 
150,556 
150,556 
150,556 
150.556 
150,556 
150,556 
150,556 
150,556 
150,556 
150,556 
150,556 

1,866.780 
1,866,780 
1.866,780 
1,866.780 
1,866.780 
1.866,780 
1.866,780 
1.866.780 
1.866.780 
1.866.780 
1.866,780 
1,866.780 
1,866.780 
1.866.780 
1,866.780 
1,866.780 
1.866,780 
1.866.780 
1.866.780 
1.866.780 
1,866.780 
1.866.780 
1.866.780 
1,866,780 
1.866.780 
1.866.780 
1,866.780 
1,866,780 
1,866,780 
1.866,780 

1.817 
0.313 

0.0333 
0.00507 
0.1227 
0.0871 

3.50E-05 
8.80E-06 
1.43E-06 
1.85E-07 

2.65E-06 
5.63E-06 
4.01 E-05 
4.24 E-07 
4.07 E-04 

1.01 E-05 
2.00E-05 
7.53E-07 
5.63E-04 
7.53E-06 
6.31 E-05 
8.67E-06 
4.55E-06 
4.13E-05 

7.27E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

• A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1696.0 
292.2 
31.1 
4,7 

114.5 
81.3 

3.27E-02 
8.21 E-03 
1.33E-03 
1.73E-04 

2.48E-03 
5.26E-03 
3.75E-02 
3.96E-04 
3.80E-01 

9.40E-03 
1.87E-02 
7.03E-04 
5.26E-01 
7.03E-03 
5.89E-02 
8,09E-03 
4,25E-03 
3,86E-02 

6.78E-04 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 



Hill 6 No 2 FO 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 4 
PAGE 12 OF 64 

Pollutant 
S02 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

Annual 
Fuel Use 
(gal/yr) 

17.849 
17.849 
17,849 
17,849 
17.849 
17,849 
17,849 
17.849 
17,849 
17,849 
17,649 
17,849 
17,849 
17.849 
17.849 
17.849 
17,849 
17.849 
17.849 
17,849 
17,849 
17.849 
17.849 
17,849 
17,849 
17.849 
17.849 
17,849 
17.849 
17,849 

Fuel 
Heat 

Content 
(Btu/gai) 
137,899 
137.899 
137,899 
137.899 
137,899 
137.899 
137.899 
137,899 
137,899 
137,899 
137,899 
137.899 
137,899 
137.899 
137.699 
137.899 
137,899 
137,899 
137,699 
137.899 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 

Annual 
Fuel Use 

(MMBtu/yr) 
2.461 
2.461 
2,461 
2.461 
2,461 
2,461 
2,461 
2,461 
2.461 
2,461 
2,461 
2.461 
2,461 
2,461 
2,461 
2,461 
2.461 
2,461 
2.461 
2,461 
2,461 
2,461 
2,461 
2,461 
2,461 
2,461 
2,461 
2,461 
2,461 
2,461 

Emission 
Factor 

(Ib/MMBtu) 

0,132 
0.171 

0,0357 
0.00143 
0.0143 
0.0071 

3.75E-05 
9,43E-06 
1,53E-06 
1.99E-07 

2.84E-06 
6.04E-06 
4.30E-05 
4.54E-07 
4.36E-04 

1.08E-05 
2.14E-05 
8.07E-07 
6.04 E-04 
8.07E-06 
6,76E-05 
9.29E-06 
4.88E-06 
4,43E-05 

7.79E-07 

a> 
Q: 

LU 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
(tons/yr) 

0.162 
: 0.210 

0.044 
0.002 : 
0.018 
0.009 

4.62E-05 
1.16E-05 
1.88E-06 
2.44E-07 

3,50E-06 
7.43E-06 
5.29E-05 
5.59e-07 
5.36E-04 

1,33E-05 
2.64 E-05 
9,93E-07 
7.43E-04 
9.93E-06 
8.32E-05 
1.14E-05 
6.a0E-06 
5.45E-05 

9.58E-07 
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Pollutant 

Annual 
Spec Oil 

Use 
(gal/yr) 

Emission % 
Factor °̂  

(Ib/10-'gal) LU 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

8,598 
8,598 
8,598 
8.598 
8.598 
8,598 
8,598 
8,598 
8,598 
8.598 
8.598 
8.598 
8.598 
8.598 
8,596 
8,598 
8,598 
8,598 
8.598 
8.598 
8.598 
8.598 
8,598 
8,598 
8,598 
8,598 
8,598 
8,598 
8,598 
8,598 

30.3 
47 
5.0 

0.76 
21.6 
15.3 

1.10E-01 

9.30E-03 
2.00E-02 
2.10E-04 

3.30E-02 
5.50E-01 
6.80E-02 

1.10E-02 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A • 

A 
A 

0.1304 
0,2021 
0.0215 
0.0033 
0.0929 
0.0658 

4.73 E-04 

4.00E-05 
8.60E-05 
9.03E-07 

1.42E-04 
2.36E-03 
2.92E-04 

4.73E-05 

Notes: 
M - Mass Balance 
P - Permit Limit. 
A - AP-42 Emission Factor 
S - Stack Test Data 
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Annual Emissions 

Pollutant 

S02 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Cornpounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

No 6 Fuel Oil 
(tons/yr) 

1696 
292.2 
31.1 
4.7 

114.5 
81.3 

3,27E-Q2 
8.21 E-03 
1.33E-03 
1.73E-04 

2.48E-03 
5.26E-03 
3.75E-02 
3.96E-04 
3.80E-01 

9.40E-03 
1.87E-02 
7.03E-04 
5.26E-01 
7.03E-03 
5,89E-02 
8.09E-03 
4.25E-03 
3.86E-02 

6,78E-04 

No 6 Fuel Oil 
(tons/yr) 

0.162 
0.210 
0,044 
0.002 
0,018 
0,009 

4.62E-05 
1.16E-05 
1.88E-06 
2.44E-07 

3.50E-06 
7.43E-06 
5.29E-05 
5.59E-07 
5.36E-04 

1.33E-05 
2.64E-05 
9.93E-07 
7.43E-04 
9.93E-06 
8.32E-05 
1,14E-05 
6,00E-O6 
5.45E-05 

.9.58E-07 

Spec Used Oil 
(tons/yr) 

0.13 
0.20 
0.02 

0,003 
0.09 
0 . 0 7 •• 

4.73E-04 

4.00E-05 • 
8.60E-05 
9.03E-07 

1.42E-04 . 
2.36E-03 
2.92E-04 

4.73E-05 

Total 
(tons/yr) 
1696.3 
292.6 
31.2 
4.7 

114.6 
81.4 

3.27E-02 
8.70E-03 
1.33E-03 
1.73E-04 

2.52E-03 
5.35E-03 
3,75E-02 
3.96E-04 
3,80E-O1 
1,42E-b4 
1.18E-02 
1.90E'O2 
7.04E-04 
5.27E-01 
7.04E-03 
5.89E-02 
8.10E-03 
4.26E-03 
3.86E-02 

6,79E-04 

Notes: 
M - Mass Balance 
P . Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 



• 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

CT-1 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) 

ce
ll. 
LU 

Annual 
Emissions 
(tons/yr) 

8 0 2 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Buladiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 

, Formaldehyde 
Hydrochtoric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

73.501 
73,501 
73.501 
73,501 
73,501 
73.501 
73,501 
73.601 
73,501 
73,501 
73.501 
73,501 
73,501 
73.501 
73,501 
73,501 
73.501 
73.501 
73,501 
73,501 
73.501 
73.501 
73,501 
73,501 
73,501 
73.501 
73,501 
73.501 
73,501 
73,501 

137,899 
137,899 
137,899 
137.899 
137,899 
137,899 

•137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137.899 
137,899 
137,899 
137,899 
137.899 
137,899 • 
137,899 
137,899 
137.899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137,899 

10,136 
10,136 
10,136 
10.136 
10,136 
10.136 
10,136 
10.136 
10,136 
10.136 
10,136 
10.136 
10.136 
10,136 
10,136 
10,136 
10,136 
10.136 
10,136 
10,136 
10.136 
10.136 
10,136 
10,136 
10,136 
10,136 
10,136 
10,136 
10,136 
10,136 

0.132 
0.88 

0.0033 
0,00041 

0.012 
0.012 

2.52E-05 
7.88E-06 

1,10E-05 
5.50E-05 
3.10E-07 
1,60E-05 
4.80E-06 
1.1 OE-05 

2.80E-04 

1 , 4 6 E - 0 5 

7.90E-04 
1.20E-06 
4.6QE-06 
3,50E-05 

4,OOE-05 
2.50E-05 
2,81 E-04 
1,93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

• A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.67 
4,46 
0.02 
0,002 
0.06 
0,06 

1.28E-04 
3,99E-05 

5.57E-05 
2.79E-04 
r57E-06 
8.11 E-05 
2.43E-05 
5.57E-05 

1.42E-03 

7,1 OE-05 
4.00E-03 
6.08E-06 
2.33E-05 
1.77E-04 

2.03E-04 
1.27E-04 
1.42E-03 
9.78E-04 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

• 
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Pollutant 

S02 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

Annual 
Fuel Use 
(gal/yr) 

3,142 
3,142 
3.142 
3,142 
3,142 
3,142 
3.142 
3.142 
3.142 
3,142 
3.142 
3,142 
3,142 
3.142 
3.142 
3.142 
3,142 
3.142 
3.142 
3,142 
3,142 
3,142 
3,142 
3,142 
3,142 
3,142 
3,142 
3.142 
3,142 
3,142 

Fuel 
Heat 

Content 
(Btu/gai) 
137,899 
137,899 
137.899 
137,899 
137.899 
137.899 
137.899 
137,899 
137,899 
137,899 
137.899 
137.899 
137.899 
137.899 
137.899 
137,899 
137.899 
137,899 
137,899 
137,899 
137.899 
137,899 
137.899 
137,899 

'. 137.899 
137.899 
137.899 
137,899 
137,899 
137,899 

Annual 
Fuel Use 

(MMBtu/yr) 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 
433 

Emission 
Factor 

(Ib/MMBtu) 

0.132 
3.2 

0.85 
0.0819 
0.0697 
0.0573 

2.52E-05 
7.88E.06 

1.1 OE-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.1 OE-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2:81 E-04 
1.93E-04 

"S 
Q: 

l i . 
LU 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 

(tons/yr) 
, 0.03 

0.69 
0.18 
0.02 
0.02 
0.01 

5.46E-06 
1.71 E-06 

2.38E-06 
1.68E-04 
6.72E-08 
3.47E-06 . 
1.04E-06 
2.38E-06 

1.71 E-05 

3.03E-06 . 
1,71 E-04 
2,60E-07 
9.97E-07 
2.82E-05 

4,59E-05 
5,42E-06 
6.09E-05 
4.18E-05 
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Pollutant 
S 0 2 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

Annual 
Fuel Use 
(gaiyyr) 

37,081 
37,081 
37.081 
37,081 
37.081 
37,081 
37,081 
37.081 
37,081 
37.081 
37,081 
37,081 
37.081 
37,081 
37.081 
37.081 
37,081 
37.081 
37.081 
37.081 
37,081 
37,081 
37,081 
37,081 
37,081 
37.081 
37.081 
37,081 
37.081 
37,081 

Fuel 
Heat 

Content 
(Btu/gaJ) 

137,899 
137.899 
137.899 
137.899 
137.899 
137,899 
137,899 
137.899 
137,899 
137.899 
137.899 
137,899 
137.899 
137.899 
137.899 
137.899 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137.899 
137.899 
137.899 
137,899 
137,899 
137,899 
137.899 
137,899 

Annual 
Fuel Use 

(MMBtu/yr) 
5.113 
5.113 
5,113 
5.113 
5,113 
5.113 
5.113 
5,113 
5,113 
5.113 
5.113 
5,113 
5,113 
5,113 
5.113 
5,113 
5.113 
5.113 
5,113 
5.113 
5.113 
5.113 
5.113 
5,113 
5,113 
5,113 
5,113 
5.113 
5,113 
5,113 

Emission 
Factor 

(Ib/MMBtu) 

0.132 
3.2 
0.85 

0.0819 
0.0697 
0.0573 

2.52E-05 
7.88E-06 

1.1 OE-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.1 OE-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12 E-04 
2.50E-05 
2.61 E-04 
1,93E-04 

••-
o 
K 
u. 
UJ 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
{tonslyr} 

0.3 
8,2 
2.2 
0.2 
0.2 
0,1 

6.44E-05 
2.01 E-05 

2.81 E-05 
1.98E-03 
7.93E-07 
4.09E-05 
1.23E-05 
2.81 E-05 

2.02E-04 

3.58E-05 
2.02E-03 
3.07E-06 
1.18E-05 
3.32 E-04 

5,42 E-04 
6.39E-05 
7.18E-04 
4.93E-04 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % Annual 
Factor ^ Emissions 

(Ib/MMBtu) lu (tons/yr) 
S02 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene . 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

107,002 
107,002 
107.002 
107,002 
107,002 
107.002 
107.002 
107,002 
107,002 
107.002 
107.002 
107,002 
107,002 
107.002 
107.002 
107.002 • 
107,002 
107.002 
107.002 
107.002 
107.002 
107,002 
107.002 
107.002 
107.002 
107,002 
107,002 
107,002 
107,002 
107.002 

137.899 
137,899 
137,899 
137.899 
137.899 
137,899 
137,899 
137.899 
137.899 
137,899 
137,899 
137,899 
137.899 
137.899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137.899 
137.899 
137,899 
137,899 
137,899 

14.755 
14.755 
14,755 
14.755 
14,755 
14,755 
14.755 
14.755 
14.755 
14,755 
14,755 
14.755 
14.755 
14,755 
14.755 
14,755 
14.755 
14,755 
14,755 
14,755 
14,755 
14,755 
14,755 
14.755 
14,755 
14.755 
14.755 
14.755 
14,755 
14,755 

0.132 
3.2 

0.85 
0.0819 
0.0697 
0.0573 

2.52E-05 
7.88E-06 

1.1 OE-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.1 OE-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12 E-04 
2.50E-05 
2,81 E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1,0 
23.6 
6.3 
0.6 
0.5 
0.4 

1.86E-04 
5.81 E-05 

8.12 E-05 
5.73E-03 
2.29E-06 
1.18E-04 
3.54 E-05 
8.12E-05 

5.82 E-04 

1.03E-04 
5.83E-03 
8.e5E-06 
3.39E-05 
9.59E-04 

1.56E-03 
1,84 E-04 
2.07E-03 
1.42E-03 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) 

"S Annual 
•̂  Emissions 
UJ (tons/yr) 

S02 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

229,091 
229.091 
229.091 
229.091 
229,091 
229,091 
229.091 
229,091 
229.091 
229,091 
229,091 
229.091 
229,091 
229,091 
229,091 
229,091 
229,091 
229,091 
229,091 
229,091 
229,091 
229,091 
229.091 
229,091 
229,091 
229,091 
229,091 
229.091 
229.091 
229,091 

137,899 
137,899 
137.899 
137,899 
137,899 
137.899 
137,899 
137,899 
137,899 
137,899 
137.899 
137.899 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137,899 
137.899 
137.899 
137.899 
137,899 
137,899 
137.899 
137,899 

31,591 
31,591 
31.591 
31,591 
31,591 
31.591 
31.591 
31,591 
31.591 
31,591 
31,591 
31,591 
31.591 
31,591 
31,591 
31,591 
31.591 
31.591 
31,591 
31.591 
31.591 
31.591 
31.591 
31,591 
31,591 
31,591 
31,591 
31,591 
31.591 
31,591 

0.132 
3.2 
0,85 

0.0819 
0.0697 
0.0573 

2.52E-05 
7.88E-06 

1.1 OE-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.8QE-06 
1.1 OE-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12 E-04 
2.50E-05 
2.-81E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

2.1 
50.5 
13,4 
1.3 
1.1 
0.9 

3.98 E-04 
1.24E-04 

1.74 E-04 
1.23E-02 
4.90E-06 
2.53E-04 
7.58E-Q5 
1.74E-04 

1.25E-03 

2.21 E-04 
1.25E-02 
1.90E-05 
7.27E-05 
2.05E-03 

3.35E-03 
3.95E-04 
4.44E-03 
3.05E-03 

Notes: 
M • Mass Balance 
P - PenT\it Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 



Summary 

Pollutant 

S02 
NOX 
CO , 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadtene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylenc 

Total HAPS 

H i l l s 

939.2 
162.0 
17.2 
2.6 

63.5 
45.0 

1.81 E-02 
4.82E-03 
7.38E-04 

, 9.59E-05 

1.40E-03 
2.96E-03 
2.08E-02 
2.19E-04 
2.10E-01 
8.04E-05 
6.55E-03 
1,05E-02 
3.90E-04 
2.92E-01 
3.90E-03 
3.26E-02 
4.49E-03 
2.36E-03 
2.14E-02 

.3.76E-04 

6.34E-01 

HUI 6 
1696.3 
292,6 
31.2 
4.7 • 

114.6 
81.4 

3.27E-02 
B.70E-03 
1.33E-03 
1.73 E-04 

•2.52E-03 
5.35E-03 
3.75E-02 
3.96E-04 
3.80E-01 
1.42E-04 

• 1.18E-02 
1.90E-02 
7.04E-04 
5.27E-01 
7.04 E-03 
5.e9E-02 
8.10E-03 
4.26E-03 
3.86E-02 

6.79E-04 

1.14E+00 

CT-1 
0.7 
4.5 
0.0 
0.0 
0.1 
0.1 

1.2BE-04 
3.99E-05 

5.57E-05 
2.79E-04 
1.57E-06 
8.11E-05 
2.43E-05 

• 5.57E-05 

1.42E-03 

7.1 OE-05 
4.00E-03 
6.08E-06 
2.33 E-05 
1.77 E-04 

2.03E-04 
1.27E-04 
1.42E-03 
9.78E-04 

9.10E-03 

D-11 
0.0 
0.7 
0.2 
0.0 
0.0 
0.0 

5.46E-06 
1,71E-06 

2.38E-06 
1,68 E-04 
6.72E-08 
3.47E-06 
1.04 E-06 
2.38E-06 

1.71 E-05 

3.03E-06 
1.71 E-04 
2.60E-07 
9.97E-07 
2.82E-05 

4.59 E-05 
5.42E-06 
6.09E-05 
4.18E-05 

5.59E-04 

- - - ^ — . j . - i 
D-15 
0.3 
8.2 
2.2 
0.2 
0.2 
0.1 

6.44E-05 
2.01 E-05 

2.81E-05 
1.98 E-03 
7.93E-07 
4.09E-05 
1.23E-05 
2.81 E-05 

2.02E-04 

3.58E-05 
2.02E-03 
3.07E-06 
1.18E-05 ., 
3.32Er04 

5.42 E-04 
6.39E-05 
7.18E-04 
4.93E-04 

6.60Er03 

D-16 
1.0 

23.6 
6.3 
0.6 
0.5 
0.4 

1.86E-04 
5.81 E-05 

8,12E-05 
5.73e-03 
2.29E-06 
1.18E-04 
3.54E-05 
8.12E-05 

5.e2E-04 

1.03E-04 
5.83 E-03 
8.85E-06 
3.39E-05 
9.59E-04 

1.56E-03 
1.B4E-04 
2.07E-03 
1.42E-03 

1.90E-02 

D-17 
2.1 . 
50.5 
13.4 
1.3 
1.1 
0.9 

3.9BE-04 
1.24E;04 

1.74 E-04 
1.23E-02 
4.90E-06 
2.53E-04 
7.58E-05 
1.74 E-04 

1.25E-03 

2.21 E-04 
1.25E-02 
1.90E-05 
7.27E-05 
2.05E-03 

3.35E-03 
3.95E-04 
4.44 E-03 
3.05E-03 

4.08E-02 

Total 
2.639.6 
542.1 
70.5 
9.4 

180.0 
127.9 

0.0008 
0.0002 
0.050B 
0.Q139 
0.0225 
0.0003 
0.0005 
0.0041 
0.0087 
0.0583 
0.0006 
0.5940 
0.0002 
0.0188 
0.0540 
0.0011 
0.8183 
0.0145 
0.0916 
0.0183 
0.0074 
0.0687 
0.0060 
0.0011 
1.8546 
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CAA-2.2 (H5LC0) 

April 30,2003 

Mr. Wilfred K. Nagamine 
Manager, Clean Air Branch 
Hawaii State Department of Health 
P.O. Box 3378.. 
Honolulu, Hawaii 96801 

Subject; Annual Emissions Fees for Operations in Calendar Year 2002 
Hawaii Electric Ught Company, Inc. (HELCO) 

Dear Mr. Nagamine: 

In accordance with a letter issued by the Department of Health (DoH) on January 7,2003, 
enclosed are the emission fees payable for calendar year 2002. On January 22,2003, Hawaiian 
Elertric Company, Inc. requested a deadline extension to pay the 2002 emission fees. On 
February 3,2003, the DoH granted thedeadline extension to May 1,2003. Please find the 
attached emission fees and calculation for the following HELCO facilities: 

Hill-Karioelehua Generating Station Waimea Generating Station 
•fu^^iefieri^iTig Station '• Shipman Generating Station 
Keahole Generating Station 

The following are provided with this submittal: 
• Check No. 33255 in the amount of $224,967.33 payable to Qean Air Spedal Fund-COV. 
f Check No. 33256 in the amount of $54,733.97 payable to Clean Air Special Fund-NON. 
• Forms F-1 and F-2, if retquired, Armual Emission Fee and Summary for Covered Sources 
• Calculations, emissions factors and assumption worksheets. 

If you have any question, please call Michael Watanabe at 543-4517. 

Sincerely, 

Sherri-Ann Loo 

Manager, Environmental Department 
Enclosures 
cc (w/o end): T.Simmons 

WlNNEROFTHE EDISON AWARD 
FOH DISTlNGUISMEO INDUSIflV l.E*D£flSHIP 
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FORM F-1 
2003 ANNUAL FEE SUMMARY FOR COVERED SOURCES 

(FOR AlB POLLUTANTS EMITTED DURING CALENDAR YEAR 2002) 

1 • FaciVity I n f o r m a t i o n («.e"«e «ti«Ti 

A. Fac i l i t y N a m e : 

D. M a i l i n g A d d r e s s 

H. C o n t a c t P e r a o n : 

K. R e s p o n s i b l f l Of f ic) 

U 

Puna Genera t ing Station 

PO Box 1027 E. City: Hllo 

Michael Watanabe 

. Signaturo: —-

Dan V. Giovanni 

B. Location: Keaau C. Island: Hawaii 

F. Stata: Hawaii 

I. Title: Senior Environmerrtai Sdenllst 

L. Title: Production Manager 

G. Zip Coda: 96721 
J : T e l e p h o n e N o . : ( 8 0 8 ) 5 4 3 - 4 5 1 7 

M . T e l e p h o n e N o . : ( 8 0 8 ) 9 6 9 - 0 4 2 1 

C A L C U L A T E D E M I S S I O N S (c*tc ia*TejHowePoBieMi i«KVCTio THB we*wtiTtcMTM<y< TOW « . W ^ B . I * M O TOTAL *Mwu«i.eMiaMow« a w i . ga i i e j eeT ro i ' rE i w n x m r r u t nucnoHfs t o r * TOHI 

A t r P o l l u t a n t E m i s a l o n a ( t o n a / y r ) E q u i p m e n t 

S t a c k N u m b e r o r 

U n i t N u m b e r 

3 . 2 0 0 3 A N N U A L F E E C A L C U L A T I O N l u t t T K Tor« i .eMuwom W ^ C T T O r t t t tM.axATeoinm.ocK j-ct 

Tgfa l * n n u » l E m l n l o n i 8ub l«e l l o F t a i 

F e e p a y a b l e t o : C l e a n A i r S p e c i a l F u n d - C O V A . I ' l S S 

C l e a n A i r S p e c i a l F u n d - N O N C . 1 4 5 9 

ThiwB 

X 

X 

/ M S W o n 

39.00 

9.50 

T>m«t 

X 

X 

C o n i u p t w p f i ca I n d n ftjpmtmf n t 
n . n incr.,,, from-m to VA\ 

1.027 

1.027 

EfllUl 

Total 

B . S S8.437.33 I 

O . ( 14.234.73 I 

E . » r3.BT2.0e I 

ND<*: 7O03 1 « « e h - B - i - r * * l o C f t n Al, Sp t tMFund • GOV • m o o . I.02T - t«O.I»Mrv 

» 0 3 »flon c n i f o . PWiWi 10 CKWi Ak Sp^eW Fund . »*0M • » « . » • l . tU ' - ».»e*oo. 

1. t h . .u™«<t tmouN rmxid h 3 £ i . 1 « . in«» tMO. <hW W ' " • ' * * " " " " ^ ^ • * " " " ^ ^ 

H r r - . u r n . * . . r n « « , « « d h 1 6 b B ™ - « • - " « * ~ - - ^ <»-»* " " " ^ - ^ ' • ^ ^ " • ' " • ' * " • ^ 
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Pollutant 

S02 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene', 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Foimaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

Annual 
Fuel Use 
(gal/yr) 

7,654,962 
7.654.962 
7,654,962 
7,654,962 
7.654.962 
7,654,962 
7,654,962 
7,654,962 
7,654,962 
7.654.962 
7,654,962 
7.654,962 
7,654,962 
7,654,962 
7,654,962 
7,654,962 
7^654,962 
7.654.962 
7,654.962 
7,654,962 
7.654,962 
7,654.962 
7.654.962 
7,654.962 
7.654,962 
7,654.962 
7,654,962 
7.654,962 
7,654,962 
7,654,962 

Fuel 
Heat 

Content 
(Btu/gai) 

150.556 
150,556 
150.556 
150,556 
150.556 
150.556 
150,556 
150.556 
150,556 
150.556 
150,556 
150.556 
150.556 
150,556 
150.556 

• 150.556 
150,556 
150,556 
150,556 
150.556 
150.556 
150,556 
150.556 
150,556 
150,556 
150,556 
150.556 
150.556 
150,556 
150,556 

Annual 
Fuel Use 

Emission 
Factor 

(MMBtu/yr) (Ib/MMBtu) 
1.152.500 
1.152.500 
1.152,500 
1.152,500 
1.152,500 
1.152,500 
1,152,500 
1.152,500 
1.152.500 
1,152,500 
1,152.500 
1,152,500 
1,152,500 
1,152,500 
1,152,500 
1.152,500 
1.152.500 
1,152,500 
1,152,500 
1,152,500 
1,152,500 
1,152.500 
1,152.500 
1,152,500 
1.152,500 
1,152,500 
1,152,500 
1,152.500 
1,152,500 
1,152,500 

1.817 
0.313 

0.0333 
0.00507 
0.1227 
0.0871 

3.50E-05 
8.80E-06 
1.43E-06 
1.85E-07 

2.65E-06. 
5.63E-06 
4.01 E-05 
4.24E-07 
4.07E-04 

1,01 E-05 
2.00E-05 
7.53E-07 
5.63E-04 
7.53E-06 
6.31 E-05 
8.67E-06 
4.55E-06 
4.13E-05 

7.27E-07 

0} 
CC 

IU 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
(tons/yr) 

1047.0 
180.4 
19.2 
2.9 
70.7 
50.2 

2.02E-02 
5.07E-03 
8.22E-04 
1.07E-04 

1.53E-03 
3.25E-03 
2.31 E-02 
2.44 E-04 
2.34E-01 

5.80E-03 
1.15E-02 
4.34 E-04 
3.25E-01 
4.34E-03 
3.63E-02 
4.99E-03 ,. 
2.62E-03 
2.38E-02 

4.19E-04 
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Pollutant 

S02 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene: 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Notes; 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack tes t Data 

Annual 
Fuel Use 
(gal/yr) 

11,402 
11,402 
11.402 
11,402 
11,402 
11,402 
11,402 
11,402 
11,402 
11,402 
11,402 
11,402 
11,402 
11.402 
11,402 
11,402 
11,402 
11.402 
11,402 
11.402 
11,402 
11,402 
11,402 
11,402 
11,402 
11,402 
11.402 
11,402 
11,402 
11,402 

Fuel 
Heat 

Content 
(Btu/gai) 

137.899 
137,899 
137.899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137.899 
137,899 
137.899 
137,899 
137,899 
137,899 
137,899 
.137,899 
137,899 
137.899 
137,899 
137,899 

Annual 
Fuel Use 

(MMBtu/yr) 

1,572 
1,572 
1,572 
1,572 
1.572 
1,572 
1,572 
1.572 
1,572 
1,572 
1,572 
1,572 
1,572 
1.572 
1,572 
1.572 
1,572 
1,572 
1.572 
1,572 
1,572 
1.572 
1,572 
1,572 
1,572 
1.572 
1.572 
1,572 
1.572 
1,572 

Emission 
Factor 

(Ib/MMBtu) 

0,132 
0.171 

0.0357 
0.00143 
0.0143 
0.0071 

3.75E-05 
9.43E-06 
1.53E~06 
1.99E-07 

2,84 E-06. 
6.04E-06 
4.30E-05 
4.54 E-07 
4.36E-04 

1.08E-05. 
2.14E-05 
8.07E-07 
6.04E-04 
8.07E-06 
6.76E-05 
9.29E-06 
4.88E-06 
4.43E-05 

7.79E-07 

tD 
tc 

tu 
M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
(tons/yr) 

0.1038 
0.1344 
0.0281 
0.001.1 
0.0112 
0.0056 

2.95E-05 
7.41 E-06 
1.20E-06 
1.56E-07 

2.23E-06 
4.75E-06 
3.38E-05 
3.57E-07 
3-43E-04 

8.48E-06 
1.68E-05 
6.35E-07 
4.75E-04 
6.35E-06 
5.31 E-05 
7.30E-06 
3,84E-06 
3.48E-05 

6.12 E-07 
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Pollutant 
S02 
NOX 
CO 

VOC 
TSP 
PMIO 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

•. 1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds . 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

Notes: 
M - Mass Balance 
p - permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Oata 

Annual Emissions 
Fuel Oil 
(tons/yr) 
1,047.0 
180.4 
19.2 
2.9 
70.7 
50.2 

2.02E-02 
5.07E-03 
8.22E-04 
1.07E-04 

1.53E-03 
3.25E-03 
2.31 E-02 
2.44E-04 
2.34E-01 

5.80E-03 
1.15E-02 
4.34 E-04 
3.25E-01 
4.34E-03 
3.63E-02 
4.99E-03 
2.62E-03 
2.38E-02 

4.19E-04 

Spec Oil 
(tons/yr) 

0.1038 
0.1344 
0.0281 
0.0011 
0.0112 
0.0056 

2.95E-05 
7.41 E-06 
1.20E-06 
1.56E-07 

2.23E-06 
4.75E-06 
3.38E-05 
3.57E-07 
3.43E-04 

e.48E-06 
1.6aE-05 
6.35E-07 
4.75E-04 
6.35E-06 
5.31 E-05 
7.30E-06 
3.B4E-06 
3.48E-05 

6.12E-07 

Total 
(tons/yr) 

1047.1 
180.5 
19.2 
2.9 
70.7 
50.2 

2.02E-02 
5.08E-03 
8.23E-04 
1.07E-04 . 

1.53E-03 
3.25E-03 
2.32E-02 
2.45E-04 
2.35E-01 

5.81 E-03 
1.15E-02 
4.35E-04 
3.25E-01 
4.35E-03 
3.64E-02 
5.00E-03 
2.63E-03 
2,39E-02 

4,19E-04 
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Pollutant • 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) UJ 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
. TSP 

PM10 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene • 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fonnaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

6,902,276 
6,902,276 
6,902,276 
6.902.276 
6,902,276 
6,902,276 
6,902,276 
6,902,276 
6.902,276 
6.902.276 
6.902.276 
6,902.276 
6.902,276 
6,902,276 
6,902,276 
6,902.276 
6,902.276 
6.902,276 
6.902.276 
6.902,276 
6,902.276 
6,902.276 
6,902.276 
6,902,276 
6,902,276 
6,902.276 
6,902,276 
6.902,276 
6.902,276 
6.902,276 

137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 

• 137,899 
137,899 
137.899 
137.899 
137.899 
137,899 
137,899 
137,899 
137,899 
137.899 
137,899 
137.899 
137,899 
137,899 
137,899 

951,817 
951,817 
951,817 
951,817 
951,817 
951,817 
951.817 
951,817 
951,817 
951,817 
951,817 
951,817 
951,817 
951.817 
951.817 
951.817 
951,817 
951,817 
951,817 
951,817 
951,817 
951,817 
951,817 
951,817 
951.817 
951,817 
951,817 
951,817 
951,817 
951,817 

0.132 
0.131 
0.05 

0.0000439 
0.0679 
0.0679 

2.52E-05 
7.88E-06 

1.1 OE-05 
5.50E-05 
3.10E-07 
1.60E-05 
4.80E-06 . 
1.1 OE-05 

2.60E-04 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
3.50E-05 

4.00E-05 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
S 
S 
S 

s 
s 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

62.8 
62.3 
23.8 
0.02. 
32.3 
32.3 

1.20E-02 
3.75E-03 

5.23E-03 
2.62E-02 
1.48E-04 
7.61 E-03 
2.28E-03 
5.23E-03 

1.33E-01 

6.66E-03 
3.76E-01 
5.71 E-04 
2.19E-03 
1.67E-02 

1.90E-02 . 
1.19E-02 
1.34E-01 
9.19E-02 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test D3ta 
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PBSG1 

Pollutant 

S02 
NOX 
CO 

VOC 
- TSP 

PMIO 
Acetaldenyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Conipounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

Annual 
Fuel Use 
(gal/yr) 

6,135 
6,135 
6,135 
6,135 
6,135 
6.135 
6,135 
6.135 
6,135 
6.135 
6,135 
6,135 
6.135 
6.135 
6,135 
6,135 
6.135 
6,135 
6.135 
6,135 
6,135 
6.135 
6.135 
6,135 
6,135 
6,135 
6,135 
6.135 
6.135 
6,135 

Fuel 
Heat 

Content 
(Btu/gai) 

137,899 
137,899 
137,899 
137.899 
137,899 
137.899 
137.899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137,899 . 
137,899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137.899 
137,899 
137.899 
137,899 

Annual 
Fuel Use 

(MMBtu/yr) 

846 
846 
846 
846 
846 
846 
846 
846 
846 
846 
846 
846 
846 
846 
846 

, 846 
846 
846 
846 
846 
846 
846 
846 
846 
846 
846 
846 
846 
846 
846 

Emission 
Factor 

(Ib/MMBtu) 

0.132 
3.2 

0.85 
0.0819 
0.0697 
0.0573 

2.52E-05 
7.88E-06 

1.1 OE-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

ffi 
Q: 

LU 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
(tons/yr) 

0.06 
1.35 
0.36 
0.03 
0.03 
0.02 

1.07E-05 
3.33E-06 

4.65E-06 
3.28E-04 
1.31 E-07 
6.77E-06 
2.03E-06 , 
4.65E-06 

3.34E-05 

5.92E-06 
3.34 E-04 
5.08E-07 
1.95E-06 
5.50E-05 

8.97E-05 
1.06E-05 
1.19E-04 
8.16E-05 

/ 
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Annual Emissions (tons/year) 
Pollutant 

8 0 2 
NOX 
CO 

VOC 
TSP 

PM10 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde. 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

Total HAPS 

Boiler 

1047.1 
180.5 
19.2 
2.9 
70.7 
50.2 

2.02E-02 
5.08E-03 
8.23E-04 
1.07E-04 

1.53E-03 
. 3.25E-03 
2.32E-02 
2.45E-04 
2.35E-01 

5.81 E-03 
1.15E-02 
4.35E-04 
3.25E-01 
4.35E-03 
3.64E-02 
5.00E-03 
2.63E-03 
2.39E-02 

4.19E-04 

7.05E-01 

CT-3 

62.8 
62.3 
23.8 
0.0 

32.3 
32.3 

1.20E-02 
3.75E-03 

5.23E-03 
2.62E-02 
1.48E-04 
7.61E-03 
2.28E-03 
5.23E-03 

1.33E-01 

6.66E-03 
3.76E-01 
5.71 E-04 
2.19E-03 
1.67E-02 

1.90E-02 
1.19E-02 
1.34E-01 
9.19E-02 

.8.54E-01 

PBSG1 

0.1 
1.4 
0.4 
0.0 
0.0 
0.0 

1.07E-05 
3.33E-06 

4.65E-06 
3.28E-04 
1.31 E-07 
6.77E-06 
2.03E-O6 
4.65E-06 

3.34 E-05 

5.92E-06 
3.34E-04 • 
5.08E-07 
1.95E-06 
5.50E-05 

8.97E-05 
1.06E-05 
1.19E-04 
8.16E-05 

1.09E-03 

Total. 

1,110.0 
244.2 
43,4 
3.0 

103.0 
82.5 

0.0120 
0.0038 
0.0202 
0.0103 
0.0273 
0.0003 
0.0076 
0.0038 
0.0085 
0.0232 
0.0002 
0.3680 

0.0125 
0.3878 
0.0010 
0.3273 
0.0211 
0.0364 
0.0241 
0.0145 

. 0.1577 
0.0919 
0.0004 

1.5599 
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CAA-2.2 (HELCO) 

April 30,2003 

. Mr. Wilfred K. Nagamine 
Manager, Qean Air Branch 
Hawaii State Department of Health 
P.O. Box 3378 
Honolulu, Hawaii 96801 

Subject Annual Emissions Fees for Operations in Calendar Year 2002 
Hawaii Electric Light Company, Inc. (HELCO) 

Dear Mr. Nagamine: -

In accordance with a letter issued by the Department of Health PoH) on January 7,2003, 
enclosed are the emission fees payable for calendar year 2002. On January 22,2003, Hawaiian 
Electric Company, Inc. requested a deadline extension to pay the 2002 emission fees. On 
February 3,2003, the DoH granted the deadline extension to May 1,2003. Please find, the 
attached emission fees and calculation for the following HELCO facilities: 

Hill-Kanoelehua Generating Station Waimea Generating Station 
Puna Generating Station Shipman Generating Station 
i^e^SlelS^fetating-Stafjon.; 

Tlie following are provided with this submittal: 
• Check No. 33255 in the amount of $224,96733 payable to Clean Air Spedal Fvmd-COV. 
• Check No. 33256 in the amount of $54,733.97 payable to Clean Air Special Fund-NON. 
• Forms F-1 and F-2, if required, Annual Emission Fee and Sununary for Covered Sources 
• Calculations, emissions factors and assumption worksheets. 

If you have any question, please call Michael Watanabe at 543-4517. 

Sincerely, 

Sherri-Ann Loo 
Manager, Environmental Department 

Enclosures 
cc (w/o end): T. Simmons 

WINNER OF THE EDISON AWARD 
FOR DISTlNGUISMEO lf40US1B'' LEADEflSHIP 
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Hawaii Electric Light Co., Inc. 
PO Box 1027 HBo. HI 96721-1027 
HELCO-AC 

( 

HAWAII STATE DEPT. OF. HEALTH 

CLEAN AIR SPECIAL F U N D - NON 

P .O . BOX 3376 , 

HONOLULU HI 96801 ' 

SEE REVERSE SIDE FOR OPENING INSTRUCTTONS 

^ . 

\ 
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33256 
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FORM F-1 
2003 ANNUAL FEE SUMMARY FOR COVERED SOURCES 

(FOR AIR P O L L U T A N T S EMITTEO DURING C A L E N D A R YEAR 2002) 

A. FaciUty IntormMlon iP\.FtsEntafri 

A. F a c i l i t y N a m e : Keahole Generat ing Station 

D. M a i l i n g A d d r e s s : P O Box 1027 

H. C o n t a c t P e r s o n : Michael Wa tanabe 

K. R e s p o n s i b l e O f f i c i a l : 

N. S i g n a t u r e : 

Dan V. Giovanni 

B. L o c a t i o n : Kai lua-Kona C. Island: Hawaa 

E. Ci ty : Hilo F. S ta te : Hawai i 

I. T i t l e : Senior Envfronmenlal Scientist 

L. T i t l e : Production Manager 

Date: • f / > & ^ S 

Q. Zip Code : 9 6 7 2 1 

J : T e l e p h o n e No . : (808) 543 -4517 

M. T e l e p h o n e No . : (808) 969 -0421 

^ ^ L C U L A T E D E M I S S I O N S vl^^o». '^ '^^• ' * i * t^ f '^^^ ' ' t»t fa^^%To^t9,^t^J>xxt•^v>t^y^e)^t .Tt i i *^ i^%»it*» iTOTt i . t^^ 

• A i r Po l l u tan t E m i s s i o n s ( tons /y r ) E q u i p m e n t 

S t a c k N u m b e r o r 

U n t t N u m b e r 

0-1B 

Othe r R e g u l a t e d Ai r Po l l u tan ts I nc l ud ing Haza rdous Ai r Po l l u tan ts (Ptease spec i f y ) 

TSP 

0.6 

P M , . 

0.5 

S O , 

1.1 

CO 

7.2 

N O , 

27.1 

VOC 

0.7 

Pb 

0.0 

D-19 0.5 0.4 1.0 6.7 25.1 o.e 0.0 

D-20 0.3 0.2 0.5 3.5 8.6 0.3 0.0 

A. Su|>T>**n>«nt f\ 5.3 4.7 50.6 53.1 142.6 4,3 0.0 

J . 2003 A N N U A L F E E C A L C U L A T I O N ruae rug toTA>.twrnom tmnerTOFWBcn.axxrtaiwtocwi.p) 

JFee p a y a b l e t o : C l e a n Ai r Spec ia l F u n d - COV A. 267 

C l e a n A i r Spec ia l F u n d - N O N C. 267 

T I m M 

X 

X 

ID03 t n o n 

39.00 

9.50 

T l n w t 

. X 

X -

CQft«»ni«T Prh=« I m l W AdturtdWTrt 
I2.TH m c f f « « from -eo Hi -Oi l 

1.D27 

1.027 

Eaus! 

T o t a l 

B . s i D . e 9 4 . i s 

D . * 2.S(M.S9 

E . » 13 ,2M.14 

No".: » 0 3 xnor. Oymnf pay^M m CHin Alf Ep«W fund - COV • W9.00 • 1.017 - t*0.0*«oa 

KJOJ Vion charga ( w r W * <" Ctwn Alt Sp«W Fi«<l • » « N - W-SO • 1.027 • W.TBflon 

» I h . •<»«««» .mourt round W 3.E rt I M I tfim »SM. »«•« iwr W " * * « " • ™ > « < ' * 5 W • * " • " ^ 

II l h . lon in^a • '™»nl found h 3,e hi e«». t " t h ^ » * » . « ' - " P n * • • • " « " < • < * « • * ' S « - * 3 O " ^ • " 

ortftr i f w ) . payMto W Via -CiMn M 6pKW Fwid - COV.-
* , c i»e* . Of monn l » » W . to » * - t ^ w Ah Se«a* Fi«id - COV-» C I M " Wr B p « « f und - NON.- tMp««« l» . 

Ux 



FORM F-2 
SUPPLEMENT A 

2003 ANNUAL FEE SUMMARY FOR COVERED SOURCES 
(FOR AIR POLLUTANTS EMITTED DURING CALENDAR YEAR 2002) 

1. Facil i ty Intonnatfon ift iAnmMri 

Keahole Generating'Sialfon B. Locat ion: Kalhja-Kona C. Is land: Hawaii 

E. THle: Pfodudlon Manager 

0»U: • ¥ / / ^ / ' ! ^ 
F. Telephone No.: (808) S69-0421 

Z. CALCULATED EMISSIONSicuoji.uc>Maiitro^iw>ni[>«ion<>«»iviTt>nHC*i>ii»>i 

Equipment 

Stack Nun^beT vt 

Unl l Numbor 

0-21 

D-22 

D-23 

CT.2 

BS-1 

Supp lement . 

Total Report Emiss ions 

Air Pollutant Emissions (lons/yr) 

Other Regulatsd Air PoU\tiants Inctudlrtg Hazardous Air Pollutants (Pleasa specify) 

TSP 

1.0 

1.2 

1.1 

2.0 

0.0 

5.3 

PM. . 

O.B 

1.0 

0,9 

2.0 

0.0 

4.7 

SO, 

1.0 

2.3 

2.0 

44.4 

0.0 

50.6 

CO 

12.1 

14:8 

13.1 

13.1 

DO 

53.1 

NO. 

27.4 

31 .a 

31.1 

52.5 

0.0 

142.8 

VOC 

1.2 

t .4 

1.3 

0.0 

4.3 

Pb 

0.0 

0.0 

0.0 

a.Q 

0.0 

Efe^"^ 

^ 
> 
Q 

> r? 

m > U i 
L/l 

O 
^ 

; £ 

n X 
a 
3 'A 

O 

o s 
H 
Z 
n o 
t_ft 

o 
Ui 

n > 
I 

I 
ON 
O 

U t 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission "j 
Factor ^ 

(Ib/MMBtu) u 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
• TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Buiadiene •• 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

122.958 
122,958 
122,958 
122,958 
122,958 
122,958 
122.958 
122,958 
122.958 
122,958 
122,958 
122,958 
122,958 
122,958 
122,958 
122,958 
122,958 
122,958 
122.958 
122,956 
122,958 
122,958 
122.958 
122,958 
122.958 
122,958 
122.958 
122,958 
122,958 
122,958 

137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 

. 137.899 
137.899 
137.899 
137.899 
137.899 
137,899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137,899 

16.956 
16,956 
16.956 
16,956 
16,956 
16,956 
16,956 
16.956 
16.956 
16.956 
16.956 
16,956 
16.956 
16,956 
16,956 
16.956 
16,956 
16.956 
16.956 
16,956 
16,956 
16.956 
16,956 
16.956 
16,956 
16,956 
16,956 
16,956 
16,956 
16.956 

0.132 
3.2 

0.85 
0.0819 
0.0697 
0.0573 

2.52E-05 
7.88E-06 

1.1 OE-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05 " 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1.1 
27.1 
7-2 
0.7 • 
0.6 
0.5 

2.14 E-04 
6.68E-05 

9.33E-05 
6.58E-03 
2.63E-06 
1.36E-04 
4.07E-05 
9.33E-05 

6.69E-04 

1.19E-04 
6.70E-03 
1.02E-05 
3.90E-05 
1.10E-03 

1.80E-03 
2.12E-04 
2.38E-03 
1.64E-03 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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0-19 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) Ul 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

. Benzene 
Beryllium Compounds 

1,3-Butadien& 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

113.581 
113,581 
113,581 
113.581 
113,581 
113.581 
113,581 
113,581 
113,581 
113.581 
113,581 
113,581 
113.581 
113,581 
113,581 
113,581 
113,581 
113,581 
113,581 
113,581 
113.581 
113,581 
113.581 
113,581 
113,581 
113.581 
113,581 
113,581 
113,581 
113,581 

137,899 
137,899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137.899 
137.899 
137,899 
137.899 
137,899 
137,899 

. 137.899 
137.699 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137.899 
137,899 
137,899 
137,899 
137.899 
137.899 

15,663 
15,663 
15,663 
15.663 
15,663 
15,663 
15,663 
15,663 • 
15.663 
15,663 
15,663 
15,663 
15,663 
15,663 
15.663 
15.663 
15.663 
15.663 
15.663 
15,663 
15,663 
15,663 
15,663 
15.663 
15,663 
15.663 
15,663 
15,663 
15,663 
15,663 

0.132 
3.2 

0.85 
0.0819 
0.0697 
0.0573 

2.52E-05 
7.88E-06 

1.1 OE-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06. 
1.1 OE-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1,0 
25.1 
6,7 
0.6 
0.5 
0.4 

1.97 E-04 
6.17E-05 

8.61 E-05 
6.08E-03 
2.43E-06 
1.25E-04 
3.76E-05 
8.61 E-05 

6.18E-04 

1.'l0E-04 
6.19E-03 
9.40E-06 
3.60E-05 
1.02E-03 

1.66E-03 
1.96E-04 
2.20E-03 
1.51 E-03 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emisston Factor 
S - Stack Test Data 
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Pol lutant 
3 0 2 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
BeryWium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

Notes: 
Wl - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

Annual 
Fuel Use 
(gaUyr) 
59,444 
59,444 
59.444 
59,444 
59.444 
59,444 
59,444 
59,444 
59,444 
59,444 
59,444 
59.444 
59,444 
59,444 
59.444 
59.444 
59,444 
59.444 
59,444 
59.444 
59.444 
59.444 
59.444 
59,444 
59,444 
59.444 
59,444 
59,444 
59,444 
59,444 

Fuel 
Heat 

Content 
(Btu/gai) 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.699 
137,899 
137,899 
137,899 
137,699 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 

Annual 
Fuel Use 

(MMBtufyr) 
8.197 
8.197 
8,197 
6,197 
8.197 
8,197 
8.197 
8,197 
8,197 
8,197 
8,197 
6.197 
a.197 
8,197 
8,197 
8,197 
8,197 
8.197 
8.197 
8.197 
8,197 
8.197 
6.197 
8.197 
8,197 
8,197 
8,197 
8.197 
8.197 
8.197 

Emission . 
Factor 

(Ib/MMBtu) 
0.132 
2.11 
0.85 

0.0819 
0.0697 
0.0573 

2.52E-05 
7.66E^6 

1.1 OE-05 
7.76E-04 
3.10E-O7 
1.60E-05 
4.80E-06 
1.10E-0S 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1,30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E'04 

(C 

M 
S 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
(tons/yr) 

0.5 
8.6 
3.5 
0.3 
0.3 
0.2 

1.03E-04 
3.23E-05 

4.51 E-05 
3.18E-03 
1.27E-06 
6.56E-05 
1.97E-05 
4.51E-05 

3.23E-04 

5,74E-05 
3,24E-03 
4.92E-06 
1,89E-05 
5,33E-04 

8.69E-04 
1.02E-04 
1.15E-03 
7.91 E-04 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) LU 

Annual 
Emissions 
(tons/yr) 

8 0 2 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene,, 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

207,171 
207,171 
207,171 
207.171 
207.171 
207,171 
207,171 
207,171 
207,171 
207,171 
207.171 
207,171 
207,171 
207.171 
207,171 
207.171 
207.171 
207,171 
207,171 
207,171 
207,171 
207,171 
207,171 
207,171 
207,171 
207,171 
207.171 
207.171 
207,171 
207,171 

137,899 
137.899 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137.899 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 , 
137,899 
137,899 
137.899 

28,569 
28,569 
28.569 
28.569 
28,569 
28.569 
28.569 
28.569 
28.569 
28.569 
28,569 
28,569 
28.569 
28.569 
28.569 
26,569 
28,569 
28,569 
28,569 
26,569 
28,569 
28,569 
28,569 
26,569 
28,569 
28,569 
28,569 
28.569 
28,569 
28,569 

0.132 
1.92 
0,85 

0.0819 
0.0697 
0.0573 

2.52E-05 
7.88E-06 

1.1 OE-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 

'1,1 OE-05' 

7.69E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-O4 

2.12 E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
S 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1.9 
27.4 
12.1 

• 1.2 
1.0 
0.8 

3.60E-04 
1.13E-04 

1.57E-04 
1.11E-02 
4.43E-a6 
2.29E-04 
6.86 E-05 
1.57E-04 

1.13E-03 

2.00E-O4 
1.13E-02 
1.71E-05 
6.57E-05 
1.86E-03 

3.03E-O3 
3.57E-04 
4.01 E-03 
2.76E-03 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor '^ 

(Ib/MMBtu) m 

Annual 
Emissions 
(tons/yr) 

S02 . 
NOX 
CO 

VOC 
.. TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene : 
Beryllium Compounds 

1.3-Butadiene •• 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

251.754 
251,754 
251,754 
251,754 
251,754 
251,754 
251,754 
251,754 
251,754 
251,754 
251,754 
251.754 
251.754 
251,754 
251,754 
251,754 
251,754 
251,754 
251.754 
251,754 
251.754 
251,754 
251,754 
251,754 
251,754 
251.754 
251.754 
251.754 
251.754 
251.754 

137,899 
137,899 
137,899 
137.899 
137.899 
137.899 
137.899 
137.899 
137.899 
137.899 
137,899 
137,699 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137,899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137,899 

34.717 
34,717 
34,717 
34,717 
34,717 
34,717 
34,717-
34,717 
34.717 
34,717 
34.717 
34.717 
34.717 ' 
34.717 
34.717 

, 34.717 
34.717 
34.717 
34,717 
34,717 
34,717 
34,717 
34.717 
34,717 

.•34,717 
34,717 
34,717 
34,717 
34,717 
34,717 

0.132 
1.83 
0.85 

0.0819 
0.0697 
0,0573 

2.52E-05 
7.88E-06 

1.1 OE-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.1 OE-05 • 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
S 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

2.3 
31.8 
14.8 
1,4 
1.2 
1.0 

4.37 E-04 
1.37E-04 

1.91 E-04 
1.35E-02 
5.38 E-06 
2.78E-04 
8.33E-05 
1.91 E-04. 

1.37E-03 

2.43E-04 
1.37E-02 
2.08E-05 
7.9aE-05 
2.26E-03 

3.68E-03 , 
4.34E-04 
4.88E-03 
3.35E-03 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Dala 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor °̂  

(Ib/MMBtu) ui 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
TSP 
PMIO 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

. 1,3-Butadiene: 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

223,270 
223.270 
223,270 
223,270 
223.270 
223.270 
223,270 
223,270 
223.270 
223.270 
223,270 
223,270 
223,270 
223,270 
223.270 
223.270 
223.270 
223,270 
223.270 
223.270 
223,270 
223,270 
223.270 
223.270 
223,270 
223.270 
223.270 
223,270 
223,270 
223,270 

137,899 
137.899 
137,899 
137,899 
137.899 
137.899 
137,899 
137,899 
137,899 
137,899 
137.899 
137.899 
137.899 
137,899 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 .. 
137,899 
137,899 
137,899 

30,789 
30,789 
30,789 
30,789 
30.789 
30.789 
30,789 
30,789 
30,789 
30,769 
30.789 
30.789 
30.789 
30,789 
30,789 
30,789 
30,789 
30,789 
30,789 
30.789 
30.789 
30.789 
30.769 
30.769 
30.789 
30.789 
30.789 
30.789 
30,789 
30,789 

0.132 
2.02 
0.85 

0.0819 
0.0697 
0.0573 

2.52E-05 
7.88E-06 

1.1 OE-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05' 

7.89E-05 

1.40E-O5 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12 E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

M 
S 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A . 

2.0 
31.1 
13.1 
•1.3 
1.1 
0.9 

3.88E-04 
1.21 E-04 

1.69E-04 
1.19E-02 
4.77E-06 
2.46E-04 
7.39E-05 
1.69E-04 

1.21 E-03 

2.16E-04 
1.22E-02 
1.85E-05 
7.08E-05 
2.00E-03 

3.26E-03 
3.85E-04 
4.33E-03 
2.97E-03 

Notes: 
M • Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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CT-2 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission % 
Factor °^ 

(Ib/MMBtu) LLJ 

Annual 
Emissions 
(tons/yr) 

S02 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene, 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylt)enzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

4.878.332 
4,878,332 
4,876.332 
4,876,332 
4,878.332 
4,878.332 
4.878,332 
4.878,332 
4,878,332 
4,878,332 
4,878,332 
4,876,332 
4,878,332 
4.878,332 
4.878,332 
4.878.332 
4.878.332 
4,878.332 
4,878,332 
4.878.332 
4,878.332 
4.678.332 
4,878,332 
4,678.332 
4.878.332 
4.878.332 
4,878.332 
4,878,332 
4,878,332 
4,876,332 

137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 

• 137,899 
137.899 
137.899 
137,899 
137,899 
137.899 
137.899 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137,899 

672,717 
672,717 
672,717 
672,717 
672.717 
672.717 

672,717 
672,717 
672.717 
672.717 
672,717 
672.717 
672,717 
672,717 
672,717 
672,717 
872,717 
672,717 
672,717 
672.717 
672,717 
672.717 
672.717 
672,717 
672,717 
672,717 
672.717 
672.717 
672,717 
672.717 

0.132 
0.156 
0.0389 

0.00109 
0.0058 
0.0058 

2.52E-05 
7.88E-06 

1.10E-05 
5.50E-05 
3.10E-07 
1.60E-05 
4.80E-06 
1.10E-05-

2.80E-04 

1.40E-05 
7.90E-04 
1.20E-O6 
4.60E-06 
3.50E-05 

4.00E-05 
2.50E-05 
2.81E-04 
1.93E-04 

M 
S 
S 
S 
S 
S 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

44.4 
52.5 
13.1 
0.4 
2.0 
2.0 

8.48E-03 
2.65E-03 

3.70E-03 
1.65E-02 
1.04E-04 
5.38E-03 
1.61 E-03 
3.70E-03 

9.42E-02 

4.71E-03 
2.66E-01 
4.04E-04 
1.55E-03 
1,18E-02 

1.35E-02 
8.41 E-03 
9.45E-02 
6.49E-02 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Slack Test Data 



BS-1 

CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 4 
PAGE 43 OF 64 

Pol lutant 

S02 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryinum Compounds 

1.3-Butadiene, 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene . , 
Xylene 

o-Xylene 
Notes: 
M - Mass Balance 
P - Permit Limit 
A . AP-42 Emission Factor 
S - Stack Test Data 

Annual 
Fuel Use 
(gal/yr) 

197 
197 
197 
197 
197 
197 
197 
197 
197 
197 
197 
197 
197 
197 
197 
197 
197 

. 197 
197 
197 
197 
197 
197 
197 
197 
197 
197 
197 
197 
197 

Fuel 
Heat 

Content 
(Btu/gai) 

137.899 
137,899 
137,899 
137,899 
137.899 
137,899 
137.899 
137,899 
137.899 
137.899 
137,899 
137.899 
137.899 
137.899 
137.899 
137,899 
137.899 
137,899 
137.899 
137.899 
137.899 
137.899 
137.899 
137.899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 

Annual 
Fuel Use 

Emission 
Factor 

(MMBtu/yr) (Ib/MMBtu) 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 

: 27 
27 
27 

: 27 
27 
27 
27 
27 

0.132 
3.2 
0.65 

0.0819 
0.0697 
0.0573 

2.52E-05 
7.88E-06 

1.1 OE-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.1 OE-05 

7.69E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

> • -
0) Q: 

UJ 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
(tons/yr) 

3.42E-07 
1.07E-O7 

1.49E-07 
1.05E-O5 
4.21E-09 
2.17E-07 
6.52E-OB 
1.49E-07 

1.07E-06 

1.90E-07 
1.07E-O5 
1.63E-08 
6.25E-08 
1.77E-06 

2.88E-06 
3.40E-07 
3.62E-06 
2.62E-06 



Summary 

Pollutant 
S 0 2 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

T n l i i f ^ r t ^ 

Xylene 

Tota l HAPS 

D-18 
1.1 

27.1 
7.2 

' 0.7 
0.6 
0.5 

2.14 E-04 
6.68E-05 

9,33E-05 
6.58E-03 
2.63E-06 
1.36E-04 
4.07E-05 
9.33E-05 

6.69E-04 

1.19E-04 
6.70E-03 
1.02E-05 
3.90E-05 
1.10E-03 

1.80E-03 
2.12E-04 
2.38E-03 
1.64E^3 

2.19E-02 

D-19 
1.0 

25.1 
6.7 
0.6 
0.5 
0.4 

1.9 7 E-04 
6.17E-05 

8.61E-05 
6.08E-03 
2.43E-06 
1.25E-04 
3.76E-05 
8.61 E-05 

6.18 E-04 

1.10E-04 
6.i9E-03 
9.40E-06 
3.60E-05 • 
1.02E-03 

1.66 E-03 
1.96E-04 
2.20E-03 
1.51 E-03 

2.02E-02 

D-20 
0.5 
8.6 

. 3.5 
0.3 
0.3 
0.2 

1.03E-04 
3.23E-05 

4.5ie-05 
3.18E-03 
1.27E-06 

. 6.56E-05 
1.97E-05 
4.51 E-05 

3.23E-04 

5.74E-05 
3.24E-03 
4.92E-06 
1.89E-05 
5.33E-04 

8.69E-04 . 
1.02 E-04 
1.15E-03 
7.91E-04 

1.Q6E-02 

D-21 
1.9 

27.4 
12.1 
1.2 
1.0 
0.8 

3.60E-04 
1.13E-04 

1.57E-04 
1.11E-02 
4.43 E-06 
2.29E-04 
6.86E-05 
1.57E-04 

1.13E-03 

2.00E-04 
1.13E-02 
1.71 E-05 
6.57E-05 
1.B6E-03 

3.03E-03 
3.57 E-04 
4.01 E-03 
2.76E-03 

3.69 E-02 

D-22 
2.3 

31.8 
14.8 
1.4 
1.2 
1.0 

4.37E-04 
1.37E-04 

1.91 E-04 
1.35e-02 
5.38 E-06 
2.78E-04 
8.33E-05 
1.91 E-04 

1.37E-03 

2.43E-04 
1.37E-02 
2.08E-05 
7.98E-05 
2.26E-03 

3.68E-03 
4.34 E-04 
4.e8E-Q3 
3.35E-03 

4.48E-02 

D-23 
2.0 . 

31.1 
13.1 
1.3 
1.1 
0.9 

3.89E-04 
1.21 E-04 

1.69E-04 
1.19E-02 
4.77E-06 
2.46E-04 
7.39E-05 
1.69 E-04 

1.21 E-03 

2.16E-04 
1.22E-02 
1.85E-05 
7.08 E-05 
2.00E-03 

3.26E-03 
3.85E-04 
4.33 E-03 
2.97E-03 

3.97E-02 

CT-2 
44.4 
52.5 
13.1 
0.4 
2.0 
2.0 

8.4 8 E-03 
2.65E-03 

3.70E-03 
1.B5E-D2 
1.04E-04 
5.3eE-03 
1.61 E-03 
3.70E-03 

9.42E-02 

4.71 E-03 
2.66E-01 
4.04E-04 
1.55E-03 
1.1BE-02 

1.35E-02 
8.41 E-03 
9.45E-02 
6.49E-02 

6.04E-01 

BS-1 

3.42E-07 
1.07E-07 

1.49E-07 
1.05E-05 
4.21E-09 
2.17E-07 
6.52E-08 
1.49E-07 

1.07E-08 

1.90E-07 
1.07E-O5 
1.63E-08 
6.25E-08 
1.77E-06 

2.88E-06 
3.40E-07 
3.82 E-06 
2.62E-06 

3.51 E-05 

Total 
53.2 

203.6 
70.5 
5.9 
6.7 
5.8 

0.0102 
0.0032 

0.0044 
0.0706 
0.0001 
0.0065 
0.0019 
0.0044 

0.0995 

0.0057 
0.3190 
0.0005 
0.0019 
0.0205 

0^0278 
0.0101 
0.1135 
0.0779 

7.78 E-01 
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CAA-2.2 (HELCO) 

April 30,2003 

Mr. Wiljfred K. Nagamine 
Manager, Clean Air Branch 
Hawaii State Department of Health 
P.O. Box 3378 
Honolulu, Hawaii 96801 

Subject: Annual Emissions Fees for Operations in Calendar Year 2002 
Hawaii Electric Light Company, Inc. (HELCO) 

Dear Mr. Nagamine: 

In accordance with a letter issued by the Department of Health (DoH) on January 1,2003, ' 
enclosed are the emission fees payable for.calendar year 2002. On January 22,2003, Hawaiian 
Electric Company, Inc. requested a deadline extension to pay the 2002 emission fees. On 
February 3, 2003, the DoH granted the deadline extension to May 1, 2003. Please find the 
attached emission fees and calculation for the following HELCO facilities: 

Hill-Kanoelehua Generating Station ^mmea-iGsieralm^ 
Puna Generating Station Shipman Generating Station 
Keahole Generating Station 

The following are provided with this submittal: 
• Check No. 33255 in the amount of $224,96733 payable to Clean Air Special Fund-COV. 

; • Check No.- 33256 in the amount of $54,733.97 payable to Clean Air Special Fund-NON. 
• Forms F-l and F-2, if required. Annual Emission Fee and Summary for Covered Sources 
• Calculations, emissions factors and assumption worksheets. 

If you have any question, please call Michael Watanabe at 543-4517. 

Sincerely, 

Sherri-Arm Loo 
Manager, Environmental Department 

Enclosures 
cc (w/o end): T. Simmons 

WINNER OF THE EDISON AWARD 
FOR DISTINGUISHED INDUSTRY LEADERSHIP 
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FORM F-1 
2003 ANNUAL FEE SUMMARY FOR COVERED SOURCES 

(FOR AIR POLLUTANTS E M r r T E D DURING C A L E N D A R YEAR 2002) 

1. Fac i l i t y t n f o r t n a t t o n (PieiaePBWTI 

A. Fac i l i t y N a m e : W a t m e a Generat ing Station 

O. M a i l i n g A d d r o s s : P O Box 1027 

H. C o n t a c t P e r s o n : Michae l Watanabe 

;K. R e s p o n s i b l e OtflclaJ: 

N. S i g n a t u r e : 

B . L o c a t i o n : Kamuela C. Island: Hawai) 

E. C i t y : Hllo F. S ta te : Hawaii 

I. T i t l e : Senior Environmental Sdenl is t 

L. T i t l e : Production Manager 

Da te : ' ^^A? 

O. z i p C o d e : 96721 

J : T e l e p h o n e No . : (808) 543-4517 

M . T e l e p h o n e Mo.: (808) 969-0421 

2. C A L C U L A T E D E M I S S I O N S (c*icuLArei>No<^^o«'c*'ss«HSTOT>«He*neaTrENTHo**TOHiiiMi.s.i<NoroTM.iiMwALeMTiBiaH3AMi.ciiuBJCCTTarcf^ 

3. 2003 A N N U A L F E E C A L C U L A T I O N nag THE TtfTw.eM«Po>« n/«jecT TO fttie«t.ct)L»Troww.ocwjai 

X 

X 

Iol»l Anniril Emlnloni Subl»el to F»«l 

Fee p a y a b l e t o : C l e a n A i r Spec fa l F u n d - COV * • ^53 

C l e a n A i r S p e c i a l F u n d - N O N C. 153 

1003 Mon 

39.00 

9.50 

Pmti 

. X 

X 

12.7* l iT i ; f»» fro^n fO to •Oil 

1.027 

1.027 

EflUll 

•> B . 1 8.139.11 

=> D. « 1.«2.74 

Total E. » T.eao.as 

tta.*: 7001 lno.1 <**«. P-r—. to C » « M, SOMM Food . COV - * » 00 . 1-OJT - » « OMon. 
I003M».*. '0.W»W.WCI.»>AlrSp«:WFuod.NON-»«S0i".0n.»7Wh« _ . , . , „ . e _ « < ^ r ™ -

»lh« K*t»n«<l ••nou'^'OU'*'" 3.6 *»B'»"*I"» ' '«** ' . • ' • " f " ' ^^ -
A» BpKM Funa. WOM.-ipaU* 1^. 
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Pollutant 

S02 
NOX 
CO 

VOC 
TSP 

PM10 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene , 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

Notes: 
M • Mess Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

Annual 
Fuel Use 
(gal/yr) 

239.480 
238,480 
238,480 
238,480 
238,480 
238,480 
238,480 
238.480 
238,480 
238,480 
238,480 
238,480 
238,480 
238,480 
238,480 
238,480 
238.480 
238,480 
238,480 
238,480 
238,480 
238,480 
238,480 
238,480 
238.480 
238,480 
238.480 
238,480 
238.480 
238,480 

Fuel 
Heat 

Content 
(Btu/gai) 
137.899 
137.899 
137,899 
137.899 
137,899 
137.899 
137.899 
137.899 
137.899 
137,899 
137,899 
137.899 
137,899 
137.899 
137,899 
137,899 
137.899 
137,899 
137,899 -
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137.899 
137,899 
137.899 

Annual 
Fuel Use 

Emission 
Factor 

(MMBtu/yr) (Ib/MMBtu) 
32,886 
32,886 
32,886 
32,886 
32.886 
32,886 
32.886 
32,886 
32,886 
32,886 
32,886 
32.886 
32,886 
32,686 
32.886 
32,886 
32,886 
32.886 
32,886 
32,886 
32,886 

, 32,886 
32,886 
32,886 
32,886 
32.886 
32,886 
32,886 

• 32.886 
32,886 

0.132 
3.2 

0.65 
0.0819 
0.0697 
0.0573 

2.52E-05 
7.88E-06 

1.1 OE-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.1 OE-05 • 

7.89E-05 

1.40E-O5 
7.90E-O4 
1.20E-06 
4.60E-06 
1.30E-04 

2.12 E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

01 
cc 
LL 
LU 

Wl 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A • 

Annual 
Emissions 
(tons/yr) 

2.2 
52.6 
14.0 
1.3 
1.1 • 
0.9 

4.14E-04 
1.30E-04 

1.81E-04 
1.28E-02 
5.10E-06 
2.63E-04 
7.89E-05 
1.81 E-04 

1.30E-03 

2.30E-04 
1.30E-02 
1.97E-05 
7.56E-05 
2.14E-03 

3.49E-03 
4.11 E-04 
4.62E-03 
3.1.7E-03 
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Pollutant 

S02 
NOX 
CO 

VOC. 
TSP 
PMIO 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Fomialdehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

Notes: 
M - Mass Balance 
P ' Permit Limit 
A - AP-42 Emission Factor 
S -. Stack Test Data 

Annual 
Fuel Use 
(gal/yr) 

144,178 
144,178 
144,178 
144,178 
144,178 
144.178 
144,178 
144,178 
144.178 
144,178 
144.178 
144,178 
144.178 
144.178 
144.178 
144.178 
144.178 
144,178 
144.178 
144.178 
144,176 
144,178 
144,178 
144,178 
144,178 
144,178 
144,178 
144,178 
144.178 
144,178 

Fuel 
Heat 

Content 
(Btu/qal) 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137,899 
137,899 
137.899 
137,899 
137.899 
137.699 
137.699 
137,899 
137.899 
137.899 

Annual 
Fuel Use 

(MMBtu/yr) 

19,882 
19.882 
19,882 
19,882 
19.882 
19.882 
19,882 
19,882 
19.882 
19,882 • 
19,882 
19,882 
19,882 
19,882 
19.882 
19,882 
19.882 
19.882 
19,882 
19,882 
19,882 
19,882 
19,882 
19.882 
19.882 
19.882 
19,882 
19,882 
19,882 
19,882 

Emission 
Factor 

(Ib/MMBtu) 

0.132 
3.2 

0.85 
0.0819 
0.0697 
0.0573 

2.52E-05 
7.88E-06 

1.1 OE-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.1 OE-05' 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81 E-04 
1.93E-04 

. V 
CC 
u. 
lU 
M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
(tons/yr) 

1.3 
31.8 
8.4 
0.8-
0.7 
0.6 

2.51 E-04 
7.83E-a5 

1.09E-O4 
7.71 E-03 
3.08E-O6 
1.59E-04 
4.77E-05 
1.09E-04 

7.84 E-04 

1.39E-04 
7.85E-03 
1.19E-05 
4.57E-05 
1.29E-03 

2.11E-03 
2.49E-04 -
2.79E-03 
1,92E-03 
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Pollutant 

S02 
NOX 
CO 

VOC 
TSP 
PMIO 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

ROM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

Noies: 
M •. Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

Annual 
Fuel Use 
(gal/yr) 

263.583 
263,583 
263,583 
263,583 
263.583 
263,583 
263,583 
263.583 
263.583 
263,583 
263,583 
263,583 
263,583 
263,583 
263.583 
263.583 
263,583 • 

.263,583 
263,583 
263,583 
263,583 
263,583 
263.583 
263,583 
263.583 
263.583 
263,583 
263,583 
263,583 
263.583 

Fuel 
Heat 

Content 
(Btu/gai) 
137,899 
137,899 
137.899 
137,899 
137,899 
137.899 
137.899 
137,899 
137,899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137.899 
137.899. 
137.899 
137.899 
137.899 
137.899 
137,899 
137,899 
137,899 
137,899 
137,899 
137.899 
137,899 

Annual 
Fuel Use 

(MMBtu/yr) 

36,348 
36.348 
36.348 
36,348 
36,348 
36.348 
36,348 
36,348 
36,348 
36.348 
36,348 
36.348 
36,348 
36.348 
36.348 
36,348 
36,348 
36,348 
36,348 
36,348 
36,348 
36.348 
36.348 
36.348 
36,348 

. 36,348 
36,348 
36,348 
36.348 
36,348 

Emission 
Factor 

(Ib/MMBtu) 

0.132 
3,2 

0.85 
0.0819 
0.0697 
0.0573 

2.52E-05 
7.88E-06 

1.1 OE-05 
7.76E-04 
3.10E-07 
1.60E-05 
4.80E-06 
1.1 OE-05 

7.89E-05 

1.40E-05 
7.90E-04 
1.20E-06 
4.60E-06 
1.30E-04 

2.12E-04 
2.50E-05 
2.81E-04 
1,93E-04 

o 
Q: 

tiJ 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
.A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Annual 
Emissions 
(tons/yr) 

2.4 
58.2 
15.4 
1.5 
1.3 . 
1.0 

4.58E-04 
1.43E-04 

2.00E-04 
1.41 E-02 
5.63E-06 
2.91 E-04 
8.72E-05 
2.00E-04 

1.43E-03 

2.54E-04 ' 
1.44E-02 
2.18E-05 
8.36E-05 
2.36E-03 

3.85E-03 
4.54E-04 
5.11 E-03 
3.51 E-03 
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Summary 

Annual Emissions (tons/year) 
Pol lutant 

3 0 2 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Total HAPS 

D-12 

2.2 
52.6 
14.0 
1.3 
1.1 
0.9 

4.14 E-04 
1.30E-04 

1.81E-04 
1.28E-02 
5.10E-06 
2.63E-04 
7.89E-05 
1.81E-04 

1.30E-03 

2.30E-04 
1.30E-02 
1.97E-05 
7.56E-05 
2.14E-03 

3.49E-03 
4.11 E-04 
4.62E-03 
3.17E-03 

4.25E-02 

D-13 

1.3 
31.8 
8.4 
0.8 
0.7 
0.6 

2.51 E-04 
7.83E-05 

1.09E-04 
7.71E-03 
3.08E-06 
1,59E-04 
4.77E-05 
1.09E-04 

7.84E-04 

1.39E-04 
7.85E-03 
1.19E-05 
4.57E-05 
1.29E-03 

2.11 E-03 
2.49E-04 
2.79E-03 
1.92E-03 

2.57E-02 

D-14 

2.4 
58.2 
15.4 
1.5 
1.3 
1.0 

4.58E-04 
1.43E-04 

2.00E-04 
1.41 E-02 
5.63E-06 
2.91 E-04 
8.72E-05 
2.00E-04 

1.43E-03 

2.54E-04 
1.44 E-02. 
2.18E-05 
8.36E-05 
2.36E-03 

3.85E-03 
4.54 E-04 
5.11 E-03 
3.51 E-03 

4.69 E-02 

Total 

5.9 
142.6 
37.8 
3.6 
3.1 
2.5 

0.0011 
0.0004 

0.0005 
0.0346 
0.0000 
0.0007 
0.0002 
0.0005 

0.0035 

0.0006 
0.0352 
0.0001 
0.0002 
0.0058 

0.0094 
0.0011 
0.0125 
0.0086 

0.1150 
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CAA-2.2 (HaCO) 

April 30,2003 

Mr. Wilfred K. Nagamine 
Manager/ Clean Air Branch 
Hawaii State Department of Health 
P.O. Box 3378 
Honolulu, Hawaii 96801 

Subject: Annual Emissions Fees for Operations in Calendar Year 2002 
Hawaii Electric Light Company, Inc. (HElCO) 

Dear Mr. Nagamine; 

In accordance with a letter issued by the Department of Health PoH) on January 7,2003, 
enclosed are the emission fees payable for calendar year 2002. On January 22,2003, Hawaiian 
Electric Company, Inc. requestied a deadline extension to pay the 2002 emission fees. On 
February 3,2003, the DoH granted the deadline extension to May 1,2003. Please find the 
attached emission fees and calculation for the following HELCO facilities: 

Hill-Kanoelehua Generating Station Waimea Generating Station 
Puna Generating Station f SiTip|rito!GmerafingStt1i£ff^ • 
Keahole Generating Station 

The following are provided with this submittal: 
. Check No. 33255 in the amount of $224,967.33 payable to Clean Air Special Fund-COV. 
• Check No. 332S6 in the amount of $54,733.97 payable to Clean Air Special Fimd-NON. 
• Forms F-1 and F-2, if required. Annual Emission Fee and Summary for Covered Sources 
• CalcuIatior\s, emissions factors and assumption worksheets. 

If you have any question, please call Michael Watanabe at 543-4517. 

Sincerely, 

Sherri-Ann Loo 
Manager, Environmental Department 

Enclosures 
cc {w/o end): T. Simmons 

WlNNHR OF THE E D I S O N AWARD 
FOR DlSTlNGUlSHEO INDUSTRY LEADERSHIP 
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FORM F-1 
2003 ANNUAL FEE SUMMARY FOR COVERED SOURCES 

(FOR AIR POLLUTANTS EMrTTED DURING C A L E N D A R Y E A R 2002) 

1. Fac i l i t y I n f o r m a t i o n i<^eAae IHIINTI 

2- C A L C U L A T E D E M I S S I O N S te»i.ci*.»'«AMO»ti'o*Tg>^i»OM»TOT>^Mt>wg»TtTWTMo>«TOWgiMiJi'HOTOT.itM«u«t.eiM««ioM»g.>Mrc)«i«j«cTTOF«e»vmmjrn^raacnoHmOF>TDMI 

Atr P o l l u t a n t E m i s s i o n s ( tonsry f ) 

3. 2003 A N N U A L F E E C A L C U L A T I O N |ow TKTOTAI.tMwtomwMKcirora,iaM.cmATgoxM.ocwiji 

TcHI ^nfiuml EmUihwii Subltct to F w i 

Fae o a v n b i g t o ; C l e a n A i r S p e c i a l F u n d - COV ft- SS"* 
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2001 Mon 
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g.so 

HEDH. 

• x 

X 

ll.Ty^ (ncr«w« froffi W to -Ptl 
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1.027 

gini»l 

Total 

B . • 14,4Se.13 

0 . S 3,532.10 

E. s ir .DSi. i3 

NMa: 1003 »non etwro, p«raw« to Ctaan Air Sp^iW Funtf - COV . 130.00 • l.M? - (̂ OOSfloft 
j o a >nm ̂ . fO* P»»«t* to C l w n « Sl>«W Fund • WON - JB,SO 11.027 - M.TMon. 
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Ann 
Fuel 

lual Heat 
Fuel Use Content 

Pollutant (gal/yr) (Btu/gai) 

S02 
NOX 
CO 

VOC 
TSP 

PM10 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene . 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

Notes: 
M • Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

150,556 
150.556 
150,556 
150,556 
150.556 
150,556 
150.556 
150.556 
150.556 
150,556 
150.556 
150.556 
150,556 
150,556 
150,556 
150.556 

^ 150,556 
150.556 
150.556 
150.556 
150.556 
150.556 
150,556 
150,556 
150,556 
150.556 
150.556 
150,556 
150,556 
150.556 

Annual Emissron 
Fuel Use Factor 

(MMBtu/yr) (tb/MMBtu) 
1.817 
0.367 

0.0333 
0.00187 

0.123 
0.106 

3,50E-05 
8.80E-06 
1.43E-06 
1.85E-07 

2.65E-06 
5.63E-06 • 

. 4.01 E-05 
4.24 E-07 
4.07E-04 

. 1.01 E-OS 
2.00E-05 
7.53E-07 
5.63E-04 
7.53E-06 
6.31 E-05 
6.67E-06 
4.55E-06 
4.13E-05 

7.27 E-07 

% Annual 
°^ Emissions 
UJ (tons/yr) 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A . 
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S-3F0 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) 

•5 Annual 
^ Emissions 
lij (tons/yr) 

3 0 2 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene . 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

968,646 
968,646 
968.646 
968,646 
968.646 
968,646 
968.646 
968.646 
968,646 
968,646 
968.646 
968.646 
968,646 
968.646 
968.646 
968.646 
968.646 
968,646 
968,646 
968,646 
968.646 
968.646 
968,646 
968,646 
968.646 
968,646 
968,646 
968,646 
968,646 
968,646 

150,556 
150.556 
150.556 
150.556 
150.556 
150.556 
150,556 
150,556 
150.556 
150.556 
150.556 
150,556 
150.556 
150.556 
150,556 
150,556 

• 150,556 
150.556 
150.556 
150.556 
150.556 
150.556 
150.556 
150.556 
150,556 
150,556 
150,556 
150,556 
150.556 
150,556 

145,835 
145,835 
145,835 
145,835 
145,835 
145.835 
145,835 
145,835 
145,835 
145.635 
145.835 
145,835 
145,835 
145,835 
145,835 
145.835 
145.835 
145,835 
145.835 
145,835 
145,835 
145,835 
145,835 
145.835 
145,835 
145,835 
145,835 
145.835 
145,835 
145,835 

1.817 
0.313 
0.0333 

0.00507 
0.123 
0.0873 

3.50E-05 
8.80E-O6 
1.43E-06 
1.85E-07 

2.65E-06 
5.63E-06 
4.01E-05 
4.24E-07 
4.07E-04 

1.01 E-05 
2.00E-05 
7.53E-07 
5.63E-04 
7.53E-06 
6.31E-05 
8.67E-06 
4.55E-06 
4.13E-05 

7.27E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A-
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

132.5 
22.8 
2.4 
0.4 
9.0 
6.4 

2.55E-03 
6.42E-04 
1.04E-04 
1.35E-05 

1.93E-04 
4.11 E-04 
2.93E-03 
3,09E-05 
2.97E-02 

7.34E-04 
1.46E-03 
5.49E-05 
4.11 E-02 
5.49E-04 
4.60E-03 
6.32E-04 
3.32E-04 
3.01 E-03 

5.30E-05 

Notes: 
M • Mass Balance 
P - Pemiit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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S-3 Propane 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

{Ib/MMBtu) 

* ; Annual 
^ Emissions 
LU (tons/yr) 

S02 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene, 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Forrtiaidehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

. . POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

19,725 
19,725 
19,725 
19,725 
19,725 
19,725 
19.725 
19.725 
19.725 
19,725 
19,725 
19,725 
19,725 
19.725 
19.725 
19.725 
19.725 
19,725 
19.725 
19,725 
19,725 
19,725 
19.725 
19.725 
19.725 
19,725 
19,725 
19,725 
19,725 
19,725 

91,500 
91,500 
91,500 
91.500 
91,500 
91,500 
91,500 
91,500 
91,500 
91.500 
91.500 
91.500 
91.500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91.500 
91.500 

1.805 
1.805 
1,805 
1,805 
1,805 
1.805 
1,805 
1,805 
1,805 
1,805 
1.805 
1.805 
1,805 
1.805 
1,805 
1.805 
1.805 
1,805 
1.805 
1,805 
1,805 
1,805 
1.805 
1.805 

. 1,805 
1,805 
1,805 
1.805 
1.605 
1.805 

0.00423 
0.208 
0.0350 

0.00546 
0.00656 
0.00656 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.0038 
0.1877 
0.0316 
0.0049 
0.0059 
0,0059 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 
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S-3 Total 

Pollutant 
3 0 2 
NOX 
CO 

VOC 
TSP 

PM10 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-But3diene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Add 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

Fuel Oil 
(tons/yr) 

132.5 
22.8 
2.4 
0.4 
9 

6,4 

2,55E-03 
6.42E-04 
1.04E-04 
1.35E-05 

1.93E-04 
4.11 E-04 
2.93E-03 
3.09E-05 
2.97E-02 

7.34E-04 
1.46E-03 
5.49E-05 
4.11 E-02 
5.49E-04 
4.60E-03 
6.32E-04 
3.32E-04 
3.01 E-03 

5.30E-05 

Annual Emissions 
Propane 
(tons/yr) 

0.0038 
0.1877 
0,0316 
0,0049 
0,0059 
0.0059 

Total 
(tons/yr) 

132.5 
23.0 
2.4 
0.4 
9.0 
6,4 

2.55E-03 
6.42E-04 
1.04E-04 
1.35E-05 

1.93E-04 
4.11E-04 
2,93E-03 
3.09E-05 
2.97E-02 

7.34E-04 
1.46E-03 
5.49E-05 
4.11 E-02 
5.49E-04 
4.60E-03 
6.32E-04 
3.32E-04 
3.01 E-03 

5.30E-05 
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Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) 

% Annual 
a: 

UJ (tons/yr) 
Emissions 

3 0 2 
NOX 
CO 

VOC 
, TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene, 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Add 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

1,167.558 
1.167,558 
1.167,558 
1,167.558 
1,167,558 
1,167,558 
1,167.558 
1.167.558 
1.167,558 
1.167,558 
1,167,558 
1,167.558 
1.167,558 
1,167,558 
1,167,558 
1.167,558 
1.167.558 
1,167,558 
1,167,558 
1,167,558 
1.167,558 
1,167,558 
1,167,558 
1,167,558 
1,167,558 
1,167,558 
1.167.558 
1.167.558 
1,167.558 
1,167,558 

150,556 
150.556 
150.556 
150.556 
150.556 
150,556 
150.556 
150.556 
150,556 
150,556 
150,556 
150.556 
150.556 
150,556 
150.556 
150.556 
150.556 
150.556 
150.556 
150.556 
150,556 
150.556 
150.556 
150.556 
150.556 
150,556 
150,556 . 
150,556 
150,556 
150,556 

175,783 
175,783 
175.783 
175.783 
175,783 
175.783 
175.783 
175.783 
175.783 
175.783 
175,783 
175,783 
175,783 
175,783 
175.783 
175.783 
175.783 
175,783 
175,783 

. 175,783 
175,783 
175,783 
175.783 
175.783 
175,783 
175,783 
175,783 
175,783 
175,783 
175,783 

1,817 
0.313 

0.0333 
0.00507 

0.123 
0.0873 

3.50E-05 
8.80E-06 
1.43E-06 
1.85E-07 

2.65E-06 
5.63E-06 • 
4.01 E-05 
4.24E-07 
4.07E-04 

1.01 E-05 
2.00E-05 
7.53E-07 
5.63E-04 
7.53E-06 
6.31 E-05 
8.67E-06 
4.55E-06 
4.13E-05 

7.27E-07 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A . 

159.7 
27.5 
2.9 
0.40 
10.8 
7.7 

3.08E-03 
7.73E-04 
1.25E-04 
1,63E-05 

2.33E-04 
4.95E-04 
3.53E-03 
3.73E-05 
3.57E-02 

8.85E-04 
1.76E-03 
6.62E-05 
4.95E-02 
6.62E-04 
5,54E-03 
7,62E-04 
4.00E-04 
3.63E-03 

6.39E-05 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
3 - Stack Test Data 



CA-IR-60 
DOCKET NO. 05-0315 
ATTACHMENT 4 
PAGE 62 OF 64 

S-4 Propane 

Pollutant 

Annual 
Fuel Use 
(gal/yr) 

Fuel 
Heat 

Content 
(Btu/gai) 

Annual 
Fuel Use 

(MMBtu/yr) 

Emission 
Factor 

(Ib/MMBtu) 

"S Annual 
^ Emissions 
I I 

(tons/yr) 
3 0 2 
NOX 
CO 

VOC 
TSP 

PMIO 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Add 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphonjs 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 

23.776 
23,776 
23.776 
23,776 
23,776 
23,776 
23,776 
23.776 
23.776 
23.776 
23.776 
23,776 
23,776 
23,776 
23,776 
23,776 
23.776 
23,776 
23,776 
23,776 
23.776 
23.776 
23,776 
23,776 
23,776 
23,776 
23,776 
23,776 
23,776 
23,776 

91,500 
91,500 
91,500 
91,500 
91.500 
91.500 
91,500 
91.500 
91.500 
91.500 
91.500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 . 
91.500 
91.500 
91.500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 
91,500 

2,176 
2.176 
2,176 
2,176 
2,176 
2.176 
2,176 
2,176 
2.176 
2.176 
2.176 
2.176 
2.176 
2.176 
2,176 
2.176 
2.176 
2.176 
2.176 
2,176 
2,176 
2,176 
2,176 
2,176 
2,176 
2,176 
2,176 
2,176 
2.176 
2,176 

0.00423 
0.208 

0.0350 
0.00546 
0.00656 
0.00656 

M 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0.0046 
0.2263 
0.0381 
0.0059 
0.0071 
0.0071 

Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Dala 
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Pollutant 
S02 
NOX 
CO 

VOC 
TSP 

PM10 
Acetaldehyde 

Acrolein 
Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1.3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

Toluene 
Xylene 

o-Xylene 
Notes: 
M - Mass Balance 
P - Permit Limit 
A - AP-42 Emission Factor 
S - Stack Test Data 

Fuel Oil 
(tons/yr) 

159.7 
27.5 
2.9 

0.40 
10.8 
7.7 

3.08E-03 
7.73E-04 
1.25E-04 
1.63E-05 

2.33E-04 
4.95E-04 
3.53E-03 

• 3.73E-05 
3.57E-02 

8.85E-04 
1.76E-03 
6,62E-05 
4.95E-02 
6,62E-04 
5.54E-03 
7.62E-04 
4.00E-04 
3.63E-03 

6.39E-05 

Annual Emissions 
Propane 
(tons/yr) 
0.0046 
0.2263 
0.0381 
0.0059 
0.0071 
0.0071 

Total 
(tons/yr) 

159.7 
27.7 
2,9 
0,4 
10.8 
7.7 

3.08E-03 
7.73E-04 
1.25E-04 
1.63E-05 

2.33E-04 
4.95E-04 
3.53e-03 
3.73E-05 
3.57E-02 

8.85E-04 
1.76E-03 
6.62E-05 
4.95E-02 
6.62E-04 
5.54E-03 
7,62E-04 
4,00E-04 
3.63e-03 

6,39E-05 
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Summary 

Annual Emissions (tons/year) 
Pol lutant S.1 S-3 

3 0 2 
NOX 
CO 

VOC 
TSP 
PMIO 

Acetaldehyde 
Acrolein 

Antimony Compounds 
Arsenic Compounds 

Benzene 
Beryllium Compounds 

1,3-Butadiene 
Cadmium Compounds 
Chromium Compounds 

Cobalt Compounds 
Ethylbenzene 
Formaldehyde 

Hydrochloric Acid 
Lead Compounds 

Manganese Compounds 
Mercury Compounds 
Nickel Compounds 

Naphthalene 
Phosphorus 

POM 
Selenium Compounds 

. Toluene 
Xylene 

o-Xylene 

Total HAPS 

132.5 
23.0 
2.4 
0.4 
9.0 
6.4 

2.55E-03 
6.42E-04 
1.04E-04 
1.35E-05 

1.93E-04 
4.11 E-04 
2.93E-03 
3.09E-05 
2.97E-Q2 

7.34E-04 
1.46E-03 
5.49E-05 
4.11 E-02 
5.49E-04 
4.60E-03 
6.32E-04 
3.32E-04 
3.01 E-03 

5.30E-05 

8.90E-02 

S-4 

159.7 
27.7 
2.9 
0.4 
10.8 
7.7 

3.08E-03 
7,73 E-04 
1.25E-04 
1.63E-05 

2.33E-04 
4.95E-04 
3.53E-03 
3.73E-05 
3.57E-02 

8.85E-04 
1.76E-03 
6.62E-05 
4.95E-02 
6.62E-04 
5.54E-03 
7.62E-04 
4.00E-04 
3,63E-03 

6.39E-05 
1,07E-01 

Total 

292.2 
50.7 
5.3 
0.8 
19.8 
14.1 

5.63E-03 
1.42E-03 
2.29E-04 
2.98E-05 

4.27E-04 
9,06E-04 
6.45E-03 
6.82E-05 
6.54E-02 

1.62E-03. 
3.22E-03 
1.21 E-04 
9.06E-02 
1.21 E-03 
1.01 E-02 
1.39E-03 
7,32E-04 
6.65E-03 

1.17E-04 
1.96E-01 


